Mynuuunansroe kasenroe 06weotpazoBaTebHOE YUPEKICHHE
«JlonyxoBckas cpeusis obimeodpasoBaTe/IbHas IIKOIA)
Pyansuckoro myHHIIHIIanbHOO paitona Bomrorpasckoii obnacti

«CornacoBato» « Y TBEpKIAION
OTBETCTBEHHEIH 33 Jupextop MEOY «JlonyxosckasCOILLI»
HCTIOTHEHHWE 00s3aHHOCTEH -/ﬂ-éy 0.B. Berposa
3aM. JIMPEKTOpa Mo
VBP %ff;t 0.A. [ToGexumona Tpukas Ne 77/ ot 37.0f AORA

S/ _of 2044r.

Pabouas nporpamma 1o xumuu
71 8, 9 KJ1aCCOB € HUCIOJIb30BAHUEM
obopynoBanus uentpa «Todyka Poctay

Ha 2022-2023 y4eOHbIi roj

ABTOp COCTaBHTEIb:
Craposeposa T.B.,

YUHUTENIb XUMUH

MKOY «Jlonyxoscxas COILL»

2002



Conepxanue

BBEIEHIE. ..cevveeeerneeeecreerseeeeesesssssssssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssassasssssssssh

LICID M BAIMAUM. .....vvvvviieeee ettt ettt e e e e ettt e e e e e e eeetttaaeeeeeeeeeeeastaaeeeeaeeeeennsrssaseaeaenns 4
HOPMATHBHAS O83.........eeeiiiiieiiieecieeeiee ettt e eee e et e e eteeesateeesaaeesssaeessseeesseessseeessseesssseesnseeensnes 6
Kpatkoe omucanue moaxo0B K CTPYKTYPHPOBAHUIO MATEPHATIOB. ......v.vsvrrerrsrsssessrsemsessesssssssessessessssssessesesnens 8

Onucanne MaTepuaIbLHO-TeXHHYECKOii 0a3bl eHTpa «Touka pocTa», HCOJAB3YeMOro 1/

peajm3anuu 00pa3oBaTeJbHBIX IPOIPAMM B PAMKAaX

MPEMOJABAHUA XUMM uccorsssseecssssssscsssssssesssssssssssssssssssssssssssssssasssssssssssssssssssssssssasssssssssssssssssssssssss | 0

Pabouasi mporpamma no xumun s 8—9 kiaccon

C HCI0JIb30BaHUEM 00opy/aoBanus HeHTpa «Touka pocra» 15
[Inanupyembie pe3ynbTaThl OCBOCHUS YUeOHOTO TIpeaMeTa «XHUMHS»
C OITMCAHKUEM YHUBCPCAIBHBIX y‘I€6HI>IX HeﬁCTBHfI, JOOCTUT'aEMBIX 06yanOIHHMHC$I
DOPMBI KOHTPOIIS. «.eeeuvteeeneteeeuieeesatteesuteeesaseeesasaeessseessseesseeessteessseesseeesaseeesanes
Temaruueckoe raHupoBaHne MaTepuana B 8 Kiacce
Temartndeckoe MIAHKPOBAHUE YUEOHOTO MATEPHATIA B O KITACCE. ......vvuveurerrervsisrsrsesseiessesssesessssssessesessessenens




BBenenue

B o0yuenuu xumuu 0oiblIoe 3HAYEHHE UMEET SKCIIEPUMEHT. AHAIU3UPYS PE3yNbTaThl IIPOBEAEHHBIX
OTIBITOB, Yyaluecs: yOexkIatTCa B TOM, UTO T WM MHBIE TEOPETHYECKHE MPEACTABIECHHSI COOTBETCTBYIOT
WM TPOTUBOPEHYAT PCATbHOCTH. Tonmpko OCYIICCTBIIAA XUMUYECKUH SKCIICPUMCHT MOKHO IPOBEPUTH
JIOCTOBEPHOCTh MPOTHO30B, CIENAHHBIX HA OCHOBAHMH TeOpuu .B mporecce dKCHeprUMEHTALHON padoThl
ydamyecs: IpuoOpPETaroT OMBIT MO3HAHHS PEATbHOCTH, SBISIONIMICS BaKHBIM 3TarioM (QOPMHUPOBAHUSA Y
HUX YO@XIEHHII, KOTOpbIE, B CBOIO 04epellb, COCTABIAIOT OCHOBY HAYYHOrO MHpPOBO33peHHs . Peammsarms
YKa3aHHbIX ueneﬁ BO3MOXXHA ITpA OCHAILICHUH HIKOJbHOTO KaOHHETa XUMHH COBPEMCHHBIMH HpI/I60paMI/I H
obopynoBanueM . B pamkax HanmoHanbHOTO Tpoekta «O0pazoBaHue» 3TO CTAO BO3MOXHBIM Ornaroaps
CO3/IaHKI0 B 001Ie00pa30BATENbHBIX OPraHM3AIMAX, PACTIONOKEHHBIX B CENbCKOM MECTHOCTH M MAJbIX
ropojiax, HEHTPOB 00pa30BaHMs ECTECTBEHHO-HAYYHOH M TEXHONOrM4ecKoi HampaBinenHocteil «Touku
pocta» . BHenpenue 3toro 060pya0BaHus O3BOIUT KAUYECTBEHHO M3MEHUTH TIPOLECC O0YUCHHS XUMUH .
KonuyecTBeHHbIE SKCIIEPUMEHTHI TIO3BOJAT TIOTYYaTh JOCTOBEPHYIO HHPOPMALKIO O MPOTEKAHUH TEX I
WHBIX XMMHYCCKHUX IMpoueccax, O CBOMCTBaX BCIICCTB . Ha ocuose MOJIYYCHHBIX OKCIICPUMCHTAJIbHBIX
JAHHBIX 00yYaeMble CMOTYT CaMOCTOSITENBHO J€NaTh BBIBOJBI, 0000IIATh pe3ylbTaThl, BHIABIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CIOCOOCTBOBATH MOBBIMICHUIO MOTHBAIUKM O0y4eHHUS
IIKOJIbHUKOB.

Heab u 3apauu

+ Peanmu3anuss OCHOBHBIX 00M1€00pa30BaTENbHBIX MPOTPAMM MO Y4YEOHBIM IMpeaAMETaM
eCTECTBEHHO-HAYYHOH HAIPABICHHOCTH, B TOM YKCJIE B PaMKax BHEYPOUHOH AEATEITBHOCTH
o0yJaromuxcs;

+ pa3paboTKa M peanu3amus pa3sHOYPOBHEBBIX JOMOJIHUTEIBHBIX 00IICOOPA30BaTEIbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOH HATPABICHHOCTH, @ TAKXKE MHBIX MPOTPAMM, B TOM YHCJIE B KAHHKYJIAPHbIH
TIEPHO/I;

*  BOBJICUCHHMC yHaAIIUXCA W NTCAArOrM4CCKuX pa6OTHI/IKOB B IPOCKTHYIO ACATCIBHOCTD,

* OpraHu3aunys BHEYy4eOHOH JAEATENbHOCTH B KAHMKYISAPHBI MEpUoi, pa3padoTka M peanu3alus
COOTBETCTBYIONIMX 00pa30BATENBHBIX MPOrPaMM, B TOM YHCJE JUIS Jareped, OpraHu30BAHHBIX
00pa30BaTEIbHBIMU OPraHU3AIKAME B KAHUKYJISAPHBIN IEPHOS;

* TIOBBIIIEHHE MPO(ECCHOHATFHOTO MACTEPCTBA MEIArOrMYeCKIX PAOOTHIKOB LIEHTPA, PEANH3YHONIIX
OCHOBHBIE U JIONIOJHUTEbHbIE 0011€00pa30BaTeIbHbIE IPOrPAMMBIL;
Co3nanne nentpa «Touka poctay TpenmonaraeT pasBUTHE 00pa3OBATENBHONW HH(PPACTPYKTYPHI
o01eo0pa3oBatebHOM OpraHu3aluy, B TOM YUCIIE OCHALEHHE 001e00pa30BaTeIbHON OpraHU3aLiy:

+ o0opynoBaHUEM, CpeICTBAMU OOYYEeHHS M BOCIHMTAHUS [ U3y4eHHs (B TOM 4YHCIE JKC-
MEPUMEHTAIBHOTO) MPEAMETOB, KypCOB, MUCHUIUIMH (MOJyJeil) ecTecTBEeHHO-HAYYHOMH
HAINpaBICHHOCTH MPU Peau3aluK OCHOBHBIX 00IIe00pa3oBaTeNbHBIX MPOrpaMM U J10-

TIOJTHUTENBHBIX 0011e00pa30BaTeIbHBIX MPOrPAMM, B TOM YHCIE JUIA PACIIMPEHHS COMCPKAHHUS
y4eOHbIX peaMeToB «Duznkay, «Xumusn», «buonorusy;
000pyIOBaHHEM, CPEICTBAMU 00YUEHHS 1 BOCIIMTAHKS TS peatu3allii IporpaMM 10-
TMOJHUTENBHOTO 00pa30BaHKs €CTECTBEHHO-HAYYHON HANPABJICHHOCTH;

* KOMIIbIOTEPHBIM M HHBIM 000PY/IOBAHHEM .

CoBpeMeHHbIE 3KCTIEPUMEHTAIbHBIE UCCIET0BAHUSA [0 XUMUU Y€ TPYAHO MpeJCTaBUTh Oe3
HCTIONb30BAaHUSA HE TOJNBKO AHANOTOBBIX, HO M LU(POBBIX H3MEPHTENbHBIX MpUOOpOB . B
®enepansHoM ['ocynapctenHom ObpaszoBarensHoM Crangapre (PI'OC) npomucano, 4To OTHUM
3 YHUBEPCATBHBIX YUEOHBIX JCHCTBUN, MPHOOPETAEMBIX yUAIIMMHUCS, HOIKHO CTAaTh YMEHHE
«TIPOBEZICHHS OIBITOB, MPOCTBIX SKCHIEPUMEHTANBHBIX MCCIECNOBAHUM, NPAMBIX M KOCBEHHBIX
M3MEPEHHH C MCTIONB30BAHNEM aHAIIOTOBBIX M LU(POBBIX H3MEPUTEIBHBIX IPHOOPOBY.



V4eOHbIN IKCTIEPUMEHT 10 XUMHHU, TIPOBOAMMBIA HAa TPAIUIMOHHOM 000pynOBaHMH, O€3
npuMeHeHus U(POBBIX TabOpaToOpHuii, He MOXKET TIO3BOJUTH B MOMHON MEpE PEIIUTh BCE 3a/aull B
COBPEMEHHOM HIKOJIE. ITO CBSI3AHO C PSAOM MPUUHH:

* TPaJMLUOHHOE MKOIbHOE 000PYI0BAHUE H3-32 OTPAHUYEHUS TEXHUYECKUX BO3MOXKHOCTEH He
T03BOJIAET POBOAUTH MHOTHE KONMYECTBEHHbBIE HCCIIEI0BAHNS,;

* NTUTEJBHOCTD TPOBENECHMS XMMUUYECKUX MCCIIEI0BAaHUN HE BCErJa COINIacyeTcs ¢
JITUTENBHOCTBIO Y4EOHBIX 3aHATHIA;

* BO3MOKHOCTb TIPOBEJIEHHS MHOTMX HCCJIEI0BAHUH OTPaHUYMBAETCSA TPEOOBAHMAMU TEXHUKU
0€30MacHOCTH U JIp .

Hudposas mabopatopusi MOJTHOCTHIO MEHSET METOAMKY U COZAEpKAHUE AKCIEPUMEHTAITbHOMN
JEATENbHOCTH M peIlaeT BbllIenepedrcieHHble npobnemsl. [lIupokuit crmexTp AaTYMKOB MO3BOJSET
yYaIMMCsl 3HAKOMUTBCS ¢ TapaMETPaMu XMMHYECKOTO HKCIIEPUMEHTA HE TOJIbKO HA KaueCTBEHHOM, HO M
Ha KOIMYECTBEHHOM ypoBHe. LlndpoBas mabopaTopust mO3BOJIAET BECTH UTHTEIBHBIN SKCIIEPUMEHT JaKe B
OTCYTCTBUE KCIEPUMEHTATOPA, @ YACTOTA X M3MEPEHUI HETO/BIACTHA YeTI0BEYECKOMY BOCIIPUSATHUIO .

B mpomecce dopMupOBaHMSA IKCIEPUMEHTANBHBIX YMEHHI YYeHHK 00ydaeTcs MpeACTaBIATH
uH(pOpMaIHIo 00 HCCIIeIOBAHUHU B UETHIPEX BUIAX:

‘B Bep6aJII)HOM: OIIMCBIBATH OKCICPUMEHT, CO3daBaTb CJIOBCCHYIO MOJCJIb 3KCICPUMCHTA,
(I)I/IKCI/IPOBaTL BHMMAHUC Ha U3MCPACMBIX BEJIMUNHAX, TCPMUHOJIOT'YH;

+ B TAaOJIMYHOM: 3aIOJIHATH TAOJMIIBI JAHHBIX, JICKAIIMX B OCHOBE IOCTPOCHHS rPahUKOB (IIPH 3TOM Yy
y4aIuxcs BO3HUKAET MEPBUYHOE MPEICTABICHHE O MACIITa0ax BEIUYKH);

B rpadHyecKOM: CTPOMTH TPAQUKH MO TaOMMYHBIM JAHHBIM, 9TO IAET BO3MOXKHOCTH TEPEX0/1a K
BBIJIBIDKCHHIO TUIIOTE3 O XapaKTePe 3aBUCUMOCTH MEKTy BEIMUMHAMH (TP 3TOM YUHTEIh TIOKA3hIBACT
TIPEUMYIIECTBO B BU3YAIIN3AIMH 3aBUCUMOCTEH MEXTy BEJM- YHHAMH, HATJISTHOCTh ¥ MHOTOMEPHOCTB); B BUJIE
MaTeMATHYECKUX YPABHEHHUII: IABAaTh MATEMATHYCCKOE ONMMCAHNE B3aMMOCBS3H BEJIMYHMH, MATEMATHYECKOE
0000mIeH E.

[lepexos OT KakI0TO Tamna MpesCTaBICHIS HHPOPMAIMN 3aHUMAET JOBOJHHO OOMBIION MPOMEKYTOK
BpeMeHH. B 7—8§ kmaccax 3ToT mporecc HeoOX0UM, HO B CTapIIMX KIaccax MOXHO ObLio ObI 3TO
BpeMsI IOTPATUTDh HA pelieHre Oosiee BaKHBIX 3a1a4. B 9ToM miane nudpoBbie 1a00OpaTOpur CyIECTBEHHO
SKOHOMAT BpeMs. OTo BpeMms MOXHO moTpatuTh cornacio @OI'OC Ha ¢opmupoBaHue
UCCIIEN0BATENbCKUX YMEHUH yUaIUXCs, KOTOPBIE BBIPAKAIOTCS B CIIEAYIOMIUX IEHCTBHUAX:

* OMpefIeNeHue IPodIeMBl;

+ TIOCTAHOBKA MCCIIE/I0BATENbCKOM 3a/1auu;

*  TUIAHUPOBAHHE PEIICHHS 3a/1a4uH;

* TIOCTPOECHUE MOJIeneii;

* BBIJIBIDKCHHUE TUIOTE3;

* 9KCIIEPUMEHTAIIbHAS TIPOBEPKA IUIIOTE3;

* aHANM3 JIAHHBIX 9KCTIEPUMEHTOB WM HAOMIOICHNUI;

+ (hOpMyITHPOBAHUE BBIBOJIOB.

[ocnenHue Tobl y yyaImxcsi HaOJMFOJACTCS HU3KAs MOTHBAIMS M3YYCHHS €CTECTBEHHO-HA- YYHBIX
JMCIMILIMH U KaK CJIeICTBUE TaJICHHE KauecTBa 00pa30BaHHL.

[TocraBnsembie B IIKOJNBI COBPEMEHHBIE CpEICTBA 00y4eHHs, B pamkax mpoekra «Touka poctay
COZIepKaT KaK yXe XOpOIIO M3BECTHOE 00OpYIOBaHHE, TAK W MPHHIMIKAIBGHO HOBOE. JTO HU(POBBIE
n1abopaToOpuu M JATYMKOBBIE CHCTEMBbL. B OCHOBY 00pa3oBaTelbHOM MPOrpaMMbl 3all0KEHO MPUMEHEHHE
mudpoBeIX snaboparopuil. TemaThka MHPEIOKEHHBIX 3KCIEPUMEHTOB, KOJNMYECTBEHHBIX OIBITOB
COOTBETCTBYET CTPYKType HPUMEPHON 00pa3oOBATENbHONW MPOrpaMMbl 10 XHMHUH, COJACPKAHHIO
DenepanbHOro TocyaapcTBeHHOro obpaszoarenbHoro cranpapra (OI'OC) cpennero (momHoro) oOIuiero
oOpa3oBaHus.

PaccmoTpeHHBIE B TI0COOHME OMBITHI TPOILTH MHPOKYIO anpoOanui. MHOTONETHSS MpPaKkTHKA
HCIIOJIb30BaHUs XMMUUECKHX npubopos, LIJI B mikoine mokasana, 4T0 COBPEMEHHBIE TEXHH- YECKHE



cpencTBa OOY4YeHHS HOBOTO IOKOJCHUS IO3BOJSIOT JOOMTHCS BBICOKOTO YPOBHS YCBOGHHS Y4eOHOTO
MaTepuala, yCTOHUMBOrO POCTa MO3HABATEIBHOTO HHTEPECa IIKOIBHUKOB, T.€. MPEOJONETh T MPOOIEMbI, O
KOTOPBIX TaK MHOTO TOBOPST, KOTAA pedyb 3aXOAUT O COBPEMEHHOM MIKOJBHOM XHMHYECKOM
00pa3oBaHUH.

JlaHHOE METOIMYECKOe TTOCOOHE AIPECOBAHO YUUTEIAM XUMHUH, KOTOPBIE peaTi3yloT 00pa3oBaTeIbHbIe

MIporpaMmal ¢ UCIIOJIb30BAHUEM 060py2[0BaHI/IH «Touka pocTay.
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OcHOBHbIE NMOHATHS H TEPMHUHDbI

B MCTOAMYECKOM noco0uu HUCIOJB3YIOTCA CICAYIOUIUC MOHATHASA W TCPMUHBIL:

Touka pocma — 510 (enepanbHas CeTh MEHTPOB 00pasoBaHUS LU(POBOr0, €CTECTBEHHO-
HAy4YHOTO, TEXHUYECKOTO U T'YMAaHUTAPHOTO MPODMIIA, OPraHM30BaHHAS B PAMKaX MPOEKTa
«CoBpeMeHHas LIKOMay.

Hugposaa (komnviomepnas) nadopamopus (IJI), nporpaMMHO-aNmapaTHbIi  KOMIUIEKC,
JATYNKOBASL CHCTEMA — KOMIUIEKT Y4eOHOTO 00O0pYyIOBaHHS, BKIIOYAIONIMNA H3MEPUTENbHBINA OJIOK,
MHTEp(EeiC KOTOPOro MO3BOJSET OOeCnevnBaTh CBA3b C MEPCOHANBLHBIM KOMIIBIOTEPOM, U Habop
JIATYUKOB, PETUCTPUPYIONINX 3HAUCHUS PA3THUHBIX (U3MUECKUX BETHUKH.

AIIXP — anmapatr 11 NpOBEJCHHS XMMUYECKUX PEAKUMI ¢ TOKCHYHBIMU Ta3aMU ¥ IapaMy, 3aMKHYTBIX
Ha [TOTJIOTUTEII.

bansa koméunuposannas npenHazHAuYEHA Ui HATPEBA CTEKISAHHBIX M (HappopoBBIX COCYIOB C
peareHTaMu 10 ONpEJCIEHHON TeMIepaTypsl B 3aBHCHMOCTH OT TEIUIOHOCHTENsS. B kauecTBe
TEIUIOHOCUTENIA BBICTYNAeT Boja (BOjsHAs OaHs), pevHOM mMecok (mecoyHas OaHs), CIelUalbHBIC
KUAKOCTH ( HApUMEp, MacysHas OaHs).

Ilpuéop ona nonyuenus 2azoe (npubop Kuprowkuna) — npoctreiimit npuOOp Ajis MOTydeHUs
HEOOMBIIOr0 KOMMYECTBA Ta30B. BhIMycKaeTcs B 1€MOHCTPAIIMOHHOM M YYEHHYECKOM BapUaHTaX.

Cocyo Jlanoonvma (npobupka IBYXKOJIEHHAs) — MpPEACTaBIAET c000il 1BE CHasHHBIE MO
ONpeIEIEHHBIM YTIIOM MPOOMPKHU C OTHUM TopiioM. [IpuMeHsieTcs st IeMOHCTpalMU3aKoHa COXpaHEH S
MAacChl BEILIECTB B XMMUUECKUX PEAKIHSX.

Mewanka mazHumnas — YCTPOﬁCTBO JJIA IEPEMCIIMBAHU A H(HHKOCTCﬁ, C IIOMOIIBHOBPAIIAIOIICTOCH
B MAaronuiTHOM I10JIC SIKOP4.

KpaTlcoe OIMUCAHUE MOAX0A0B K CTPYKTYPHUPOBAHUIO MATECPHATIOB

B o6pazoBarenbHoii mporpamme (OI1) npeacTaBaeHbl CIEAYIONINE Pa3ieIbl:

Mertozpl u3yueHus BEMIECTB M XUMUYECKUX SBICHUN. DKCIEPUMEHTAIbHBIE OCHOBBI XHMHH.
[leppoHayanbHple XUMUYECKUE TIOHSTHSL.

PacTtBopbI.

OCHOBHBIE KJIACChl HEOPTAHUIECKIX COCIUHEHHH.

Teopust 3MeKTPOIUTUIECKOM TUCCOHALIIN.

XUMHUYECKUE PEAKIUH.

S Ul AW N —

7. XUMHYECKHUE HIEMEHTHI (CBOKCTBA METAILIOB, HEMETAIUIOB M MX COC/IMHECHHH ).

B ocHOBY BbIIENEHNS TaKUX Pa3elioB 3aJI0KEH XMMUYECKUH JKCIEPUMEHT, TPAIULMOHHAS CHCTEMA
n3yueHns xumun. OCHOBHOH hopMoil yueOHOH JIeATENbHOCTH ABIAETCS XUMHYECKUHN SKCTIEPHUMEHT, TIPOBOAMMBIH
B BUJIE J1a0OPATOPHBIX, IPAKTHYECKUX PabOT U AEMOHCTpaLWil. JleMOHCTPaLOHHBIH SKCTIEPUMEHT POBOJUTCS B
TOM Cily4ae, €CIUd OH ONAceH Ui BBINOJHEHUS YYallUMHCS WIM MMEIOLIUicS Npubop MpeacTaBieH B
€JUHCTBEHHOM JK3EMILIIPE.



Jlns m3ydeHns npeaMeta «XuMEs Ha 3Tare OCHOBHOTO o0miero oopasoBanus otBoautcs 140 dacos:

8 kmacc —70 yacos; 9

knacc —70 4acos.

JlanHas oOpasoBarenbHas MporpaMMa O00ECTICYMBACT YCBOCHHE YYAIIMMUCS BAKHEHUIINX XUMHYECKUX
3aKOHOB, T€OPUH U MOHATUH; HOPMUPYET NPEJCTABICHUE O POJIU XHMMUM B OKPYXKAIOLIEM MHpE H JKU3HH
yesoBeKa. [Ipu 3TOM OCHOBHOE BHUMAHHUE YAENAETCS CYIHOCTH XMMHYECKMX pEakUuid M MeTojaM HX
OCYIIECTBIICHHUSI.

OpmHUM U3 OCHOBHBIX NPUHLMIOB TIOCTPOEHHS IPOTPaMMbl SBISETCA NPHHLMI JOCTYIHOCTH.
OKCIepUMEHTANbHbIC JJAHHBIC, TOMYYEHHBIE YYAIIMMUCS TpPH BBINOJHEHHH KOJMYECTBEHHBIX OIIBITOB,
T03BOJIIOT YYALIMMCS CAMOCTOSITENBHO JI€NaTh BBIBOJbI, BHIABIATD 3aKOHOMEPHOCTH. [10/1X01bl, 3a10/KEHHBIE B
COJIepIKaHKe MPOrPaMMbI Kypca, CO3/1at0T HEOOXOIMMBIE YCIOBHS ISl CHCTEMHOTO YCBOGHHS YUaIMMKCS OCHOB
HayKH, U1 00ecTieYeH s Pa3BUBAIOLIET0 M BOCIIMTBIBAIOIIETO BO3JEHCTBUA 00yUeHHs HA JIMYHOCTD YYAILErocs.
®opmupyemble 3HAHHS JODKHBI CTATh OCHOBOW CHCTEMBI YOCKICHHH IIKONbHHUKA, IEHTPAIBHBIM SIIPOM €T
Hay4HOT'0 MUPOBO33PEHHUS.

Onucanue MaTepI/IaﬂbHO-TEXHH‘leCKOﬁ 0a3bl HEHTPa
«Touka pocTa», UCIOJb3yEMOI0 AJIs peajnu3aluu 06pa30BaTe.]'lele IporpaMm B paMKax
npemnoagaBaHus XuMHHn

MarepuanbHo-TexHndeckas 06aza nentpa «Todka pocTa» BKITIOYaeT B ce0s COBPEMEHHBIE M KIACCHYECKUE
npubops!. [locienHue MpoILTH MHOTOJETHIOK apo0aLyio B IIKOJIE U NOMYYMIN IIPU3HAHUE Y YUUTENeH XUMUH.
K Hum oTHOCATCS: TpUOOp U1 IEMOHCTPALMM 3aBUCHMOCTH CKOPOCTH PEAKIUMH OT Pa3NMYHBIX (JaKTOpOB,
anmapar I TPOBEICHUS XUMUYECKHX pEeaKuuil, mpuOop [Uis OMBITOB € 3IEKTPUYECKUM TOKOM, MpUOOp s
U3y4YEHHS COCTaBa BO3JyXa M MHOTME APYyrHe. YUHUTBIBAas NPAKTHMYECKUH OIBIT NPUMEHEHHS IAaHHOTO
000py10BaHHs Ha YPOKaX XMMHH, Mbl JaJIUM JIMILIb KpaTKoe omucaHue nproopoB. OCHOBHOM aKIEHT clienaeM Ha
onuca- Hu¥ MU(POBBIX TaOOPATOPHIA U UX BO3ZMOKHOCTSIX.




Hugposaa (komnviomepnas) nadopamopus (IJI), nporpaMMHO-aNmapaTHbIi  KOMILIEKC,
JATYMKOBAS CHCTEMa — KOMIUIEKT y4eOHOro 00O0pyHOBaHHMS, BKITIOYAOMMNA H3MEPUTENBbHBIA OIOK,
uHTEpdEHic KOTOPOro TO3BOJSET OOECTIeYMBaTh CBS3b C IEPCOHANBHBIM KOMITBIOTEPOM, U HabOp

1
HAaTYUKOB , PETUCTPHUPYIOIINUX 3HAYCHUA PA3IUYHbIX (I)I/ISI/I‘ICCKI/IX BCJIMYMH.

Jlamuux memnepamypsl naamuHosplii — TPOCTON W HANEKHBIA NATUUK, TpPeJHA3HAYCH I
M3MEpEHNs TEMIIEPATyphl B BOAHBIX PaCTBOPAX U B ra3oBbIX cpenax. Mmeer
pa3muuHblid uanasoH uzMepenuit ot —40 go +180 °C. Texnuueckue
XapaKTePUCTHKU JATYMKA YKa3aHbl B MHCTPYKIUHU TI0 SKCILTyaTallHHy.

Hdamuux memnepamypst mepmonapuulii TpEeTHA3HAUCH IS
mmepenus Temmnepatyp a0 900 °C. Mcnomb3yeTcs TpH BbIIOIHEHUH
paboT, CBA3aHHBIX C M3MEPEHHEM TEMIIEpaTyp IUIAMEHH, TUIABICHUS U
Pa3I0KEHUS BEIIECTB.

Jlamyuk onmuyeckoit naomuocmu  (KOIOPUMETp) —
TNpe/IHA3HAYEH [UIsl U3MEPEHUS ONTHYECKOH IIOTHOCTH OKpAIIEHHBIX
pacTBOpoB (puc. I). Ucnonb3yercs mpu uzyueHun tem «PactBopbiy,
«CKOpOCTh XMMHYECKUX PpEaKIUil», ONpeNeleHUU KOHLEHTpaLUu
OKpALIEHHBIX UOHOB WJIH CO-

Puc. 1. Jlatunk ontuye- — CAMHCHUH.

CKOH TIOTHOCTH: | — B gommekT BXOAAT JaTUMKH ¢ PA3IMYHON [UIHHOM BoH mo- THE3A0 UL

KIOBCTHI, 2— KIOBETa U1 UCCIICAYEMOTO -

JyTPOBOJHUKOBBIX HCTOYHUKOB cBeTa: 465 u 525 um. O0b- M

KIOBETBI COCTaBIIACT 4 MJI, JJIMHA OONTUYCCKOTO MYTH —

BCIICCTBA 10 MM

[lonpoOHble XapaKTEePUCTUKH JATYMKOB, METOJMKH HACTPOUKH U MPaBHIa pabOThl MOKHO HAWTH
B knure «Vcmonb3oBanue mudpoBbIx abopatopuii mpu o0ydeHun XUMuU B cpeneit mkomey. (M.: bu-

HoM. JIaboparopus 3Hanui, 2014. — 229 c.)

Jamuux pH npenHasHaueH i M3MepeHus BojopojaHoro nokasatens (pH). B nacrosmee Bpems B
LIKOJY TOCTYNAIOT KOMOMHUPOBAHHbIE JaTYMKM, COBMELIAIOIME B ce0e CTEKISHHBIA SIEKTPOj C
3J€KTPOJOM CpaBHEHHs, YTO JenaeT paboTy IO M3MEPeHHI0 BOJOPOAHOr0 MoKasartens Ooiee
kompoptHoi. uanazon m3mepenuit pH ot 0—14. Ucnons3yercs 11 M3MEpPEHUs BOAOPOIHOTO
T0Ka3aTeNs BOAHBIX PACTBOPOB B PA3IMUHBIX HCCIIEOBAHUAX 00BEKTOB OKPY KAIOIIEH Cpe/ibl.

Hamuuk  3nexmponpogoonocmu TpPEIHA3HAYEH JUIA M3MEPEHUS YHENBbHOH 3JIEKTPOIPOBOJHOCTH
KUJKOCTEH, B TOM 4YHCJIE U BOAHBIX PAacTBOPOB BeweCTB. [IpumeHsAeTCS Npu M3y4eHUM TEOpHU
NEKTPOIUTUYECKOH JUCCOLMALIH, XapaKTEPUCTUK BOJHBIX PACTBOPOB.



Jlamuuk X10pud-uonog WMCTONB3YETCS JUIS KOJMYECTBEHHOTO OIPEJCIECHHS COACpKAHHUS HOHOB
XJIOpa B BOJHBIX PacTBOpax, Mo4Be, MPOAYKTaxX MuTaHus. K maTduky moakmodyaercss HOHOCETICKTHBHbII
anextpon (UCD) (pabouwmit H1ekTpor), MOTEHIHAT KOTOPOTO 3aBHCUT OT KOHIIEHTPALMH OMpPEeieMOro

MOHa, B JIAHHOM ciiy4ae oT KoHuentpauun annoHos Cl . TTorenrman MCD onpeessior 0THOCHTENBHO
3JIEKTPO/Ia CPABHEHHS, KaK MPABUIIO, XJIOPCEPEOPSHOTO.

Ha pucynke 2 nokazana o0uas cxema ucnonb3oBanus CO 111 KonmuuecTBEHHOTO Ompe-

— A gt 2 .
JeNIeHNs KOHIEHTPAIUH (aKTI/IBHOCTI/I2) pasnuunbix nonos: Cl , NO , NH ', Ca2 . OcHOBHOI
3 4

KoMrnoHeHT noboro MCO — wmemOpana, koTopas pasienseT BHYTPEHHHH pacTBOp C IOCTOSHHON
KOHLIGHTpalLMell OmpeienseMoro HOHa M MCCHEAyEeMbI pacTBOp, a TakkKe CIYyXKUT CPeJCTBOM
NEKTPOJUTHYECKOr0 KOHTAKTa Mexay HUMH. MemOpana o0majaeT MOHOOOMEHHBIMH CBOWCTBAMH, NPUYEM
NPOHUIIAEMOCTb €€ K MIOHaM Pa3HOT0 THIIA pa3IuyYHa.

Puc. 2. YcranoBka U1 ONpeLENeHUS
KOHLIEHTpALlMK (aKTUBHOCTH) XJIOpU]-
MOHOB B pacTBope. A: | —xkopiyc

naruuka juist onpenenerus Cl -
1OHOB; 2 — pa3séM Micro USBis
TMO/IKJIFOYEHHS K KOMIIBIOTEpY; 3 —
pazbém BNC g noaxitoueHns
pabodero ameKkTposa; 4 — pa3péM I
TOJKITIOYEHHS IEKTPOJa CPABHEHHUS.
b: 1 —1oHOCENeKTUBHBIN HEKTPO]
(pabounii HIEKTPO); 2 — INMEKTPON
CpaBHEHUS (XJ10pcepeOpsHbIit
3NEKTPOJT);3 — MarHUTHAs MEIIAJIKa;
4 — AKOpb MarHUTHOM MEIaIKU

3amperaercst Tporath MeMOpaHy SIEKTpoa TanblaMH M TMPUBOJUTH €€ B COMPUKOCHOBEHHE C TBEPIBIMU
nosepxHocTamu. [lpu xpanenun MCD uyBcTBUTENbHAS 4acTh AaTuuka (MeMOpaHa) DOMDKHA ObITh 3allMIIEHA
CTEeNMaNbHBIM KOMMadkoM. He JomyckaeTcss MCIONb30BaTh MEKTPOBI C TOMMMEPHONH MeMOpaHOH B Cpenax,
COZEpIKaIMX JIETyYHe BellecTBa WIM opraHudeckue pacrsoputenu. He cnenyer mcnombsoBate MCO B
CWIBHBIX OKUCIHUTENSAX. [IuTens-

2 AKTHBHOCTh HOHOB @ — s dexTrBHAS (KaXyIIascs) KOHIEHTpAHsS ¢ y4€TOM pa3NUYHBIX B3aH-
MOJIeHCTBHH Mexry HoHamu B pacTope. [lokasarens aktuBHOCTH pa = —Iga. [lonsTue ObUIO Mpezo- jkKeHo B
1907 r. amepukanckuM yu€HeiM [. JIbloncoM Kak HOBas NepeMeHHas, IPUMEHEHHE KOTOPOW BMe- CTO
KOHLIEHTPALIMK T103BOJIAET HCIIONb30BATh JUISl OLUCAHKS CBOMCTB PEANIbHBIX PACTBOPOB OTHOCHTENB- HO IPOCTBIE
yPaBHEHUS, TOTYYECHHBIE ATl UACAIbHBIX CUCTEM.



Hoe HaxoxkieHue FICOD B pacTBOpax KpemKuX KUCJIOT WK WIENOoYel IPUBOIUT K PE3KOMY M HEOOpaTHMOMY
COKpAIIICHHIO CPOKA CITYXKObI DJIEKTPOIA.

Jamuux  Humpam-uoHoé TpETHA3HAYEH I
KOJIMYECTBEHHOTO OMPE/ICNICHAS HUTPATOB B Pa3- JHMYHBIX
00BEKTaX OKpPYXKAIOIIEH Cpebl: BOJIE, OBOIIAX, PPYKTaX,
KOJOACHBIX U3/IEIHSX U T. JI.

Muxpockon yugposoii npenHazHAYEH IS U3-YUEHUS
(GopMBI KpPHCTATIOB M HAOMIONEHUS 33 POCTOM
KpUCTAJIJIOB.

Annapam 0na npoeedeHus Xumuueckux pe- aKuyuil
(AIIXP) npenHasHaueH I TOJNyYeHHS H
JIEMOHCTpAIY CBOWCTB TOKCHYHBIX MApOB M Ta30B. DT
BEILIECTBA MOJIy4YalOTCs B KOjlOe- peakrope, U Ipu
HarpeBaHuu (unu Oe3 HarpeBa- HUSA) Ta3000pas3HbIC
BEIIECTBA TPOXOAAT Yepe3 MOIrIOTUTENbHBIE EMKOCTH
(HacaJku) C pacTBO- paMH PEAreHTOB, BCTYMAIOT C HUMH
B peakiuio (puc. 3). M30BITOK ra3a MOTIomaeTcs
KUJAKAMM M TBEPABIMH  peareHTaMmu, a TakKe
aKTUBUPO-

BAHHBIM YTJIEM. AMMapar yYaiie BCero UCTOIb3y- HOT s
8 NOJyYeHUss ¥ JEMOHCTpAllUU CBOWCTB  XJIOpa,
CepOBOIOPOA.

1 Puc. 3. Anmapar a1 npoBeeHUS XUMUUYECKUX Pe-aKIHit
(AIIXP): 1 — nByropmas konba-peakTop;
2 — JenuTeNnbHAs BOPOHKA IS pabOTHI C TOKCHY- HBIMU
\ BEILIECTBAMH, MO3BOJISET 100ABIATH HEOOXO0- IUMOE
KOJIMYECTBO JKUKOTO PEAreHTa B PEaKIUOH-HYI0 CMECh,
HE JIONyCKas pasrepMeTu3aluy mpubo-pa; 3 — éMKocTu
(HacazKu) JUIst KMIKUX peareHToB(MOrIOTHTENeH ); 4 —
KOJIMAKK; 5 — EMKOCTb (Hacajka) As ChImy4Yux
pEareHToB

[Ipu mpaBunbHOW SKCIUTyaTaluu mpuOOpa JEMOHCTpAlMs CTaHOBUTCSA YyH0OHOW M OezomacHoil. Ha
IIPOBEJICHHE OIBITOB TPATUTCA OKONO 3—6 MuH. XOpouas BU3yalbHOCTh SBIAETCSA MPEUMYILECTBOM 3TOTO
npubopa. Tak Kak IpU AEMOHCTpALMH OJHOBPEMEHHO IPOXOAST HE- CKOJBKO PEAKLMH, BaKHO MPABUILHO
OpraHu30BaTh HAOMIO/IEHUS YYAILMMUCA 3a MpOTeKaromuMu npoueccamu. LlenecooOpa3Ho 3amucath Ha J0CKe
Ha3BaHMA WK (HOPMYIIbI PEareHTOB, HAXOANIMXCS B TIOTTIOTUTENBHBIX CKIITHKAX. 110 OKOHYaHMH OMbITa HYXHO
CPaBHUTb UCXO/HBIE PACTBOPBI BEIIECTB U PE3YNIbTATHI HX IPEBPAILCHUH.

AIIXP MOXHO IIPUMEHATH Ha pa3HbIX 3Tamax o0yyeHHs — MNP U3Y4EHUH HOBOTO MaTepuala, OBTOPEHUH U
3aKperUieHny, o0O0IIeHNH U CHCTeMAaTH3aliy 3HAHMH ydamuxcs. B 3aBucumoctu oT mpouist o0ydaemblX,
1eneil ypoka, ypoBHS 3HAHUS YUaIUXCs BO3MOXHBI Pa3IMUYHblE BApUAHTHI IOCTAHOBKY SKCIIEPHMEHTA U BbIOOpa
pearupyromux BewectB. OJHAKO NIPH M3YyYEHHH CBOWCTB BELIECTB HE CIEAYET OTPAHMYMBATBCS TOJIBKO
3KcrepuMeHTOM ¢ ucronb3oBanueM AIIXP. Muorue nupakTuyeckue LEMM MOTYT ObITh JOCTUTHYTHI TOJBKO
JIEMOHCTpAIKe ONBITOB B TPaJULMOHHOI hopme.



[Tpumenenne AIIXP He orpaHmuMBaeTCs BBHINICOMMCAHHBIM SKcCTepuMeHTOM. [Ipubop ymoOHO MPUMEHSTH
TIpH JIEMOHCTPAIMK CBOKCTB mrokcuza asota (IV), metunamuna, 6poma, py GpaKiMoOHHOH Tieperonku Hepru. B
IeNsIX S9KOHOMHU BPEMEHM €ro MOXKHO HCIONb30BaTh MPH U3YYEHUH CBOWCTB yriekucnoro raza. AIIXP
MOJIXOIUT ISl TOJTy4eHus 0€3BOIHOM a30THOM KUCIIOTHI, OpoMOeH30/1a, HUTPOOSH301a U APYTUX COSIMHEHHIL.

HpI/I60p COCTOMT H3 IIOACTAaBKH, Ha KOTOpOﬁ 3aKpCIUICHBI JIBC MAaHOMCTPHUYCCKHC TpY6KI/I, KOTOPBIC

lMpubop 013 deMoHCMpayuu 3a8ucCUMOCMU CKOpO-
CMUuU XUMUYeCcKux peakyuli om pa3/iudHbIX paKkmopos
UCTIOJB3YIOT TIPU U3y4eHHH TeMbl « CKOPOCTh XUMUYECKOH
peaKmum» M TeIIoBOro 3p(heKkTa XMMUYECKIX PEaKIHil.

[Tprbop MaT BO3MOKHOCTH IKCTIEPUMEHTATBHO HCCIEN0- BaTh
BJIMSHUE HA CKOPOCTh XMMHYECKHX PEAKIIHil Cleyo-1uX (hakTOpOB:
MPUPO/Ibl PEATHPYIONIMX BENIECTB, KOH- IIEHTPAIMH Pearupyrommx
BEIIECTB, TLIOIIA/M TPAHKIIBI pa3ziena (a3 B reTePOreHHbIX CHCTEMaX
(TOBEPXHOCTH CO- TPUKOCHOBEHHS MEXKIy pearupyroimuMu
BEIICCTBAMM), TEMIIEPATYPHI, KATAIH3aTOpa, HHTHOKTOPA.

Puc. 4. TpuOop st TEMOHCTPAIAN 3aBUCUMOCTH CKOPOCTH
XHMHYECKHX PEAKIHi OT pa3MmuHbIX (akTopoB: | — MoaCcTaB-Ka; 2
— cocypl Jlannonbta; 3 — MaHOMeTpUYECKUe TPyOKH

COeIMHSIOTCS ¢ cocynaMu JIaHmonbTa ¢ MOMOINIBI0 TIIACTHKOBOM TpyOKH ¢ mpoOkamu (puc. 5). Mexmy
MaHOMETPHYECKUMHU TPyOKaMi Ha IMaHeNd HaHeceHa IKaia Ui HAOMIOACHWsS YPOBHS XKHAKOCTH B TpyOKax.
OxpatieHHOH KHUAKOCTHIO MOKET OBITH PACTBOP JIFOOOT0 KPacUTENs B BOJIE.

Ilunemka-003amop — mpuCTIOCOOIEHHE, UCTIONb- 3YeMOE B
nabopatopu sl OTMEpHBAHHS Ompese- JEHHOro oObéMa
KUAKOCTU. [IMMETKM  BBIMYCKAIOTCA MNEPEMEHHOIO U
MOCTOSIHHOTO 00bEMa. B xommnek- Tl 000pyHOBaHUS [Is
MEMIIMHCKHUX KIIACCOB BXO- JAT yAOOHbBIC MHUIETKU-03aTOPBI
OJTHOKAHAJIbHBIE, MO3BOJSIONINE HACTPOUTH HEOOXOMUMBbIIL
00BEM OT- OMpaeMoii KUIAKOCTH B TPEX PA3TUUHBIX JHAIa3o-
Hax (puc. 6). Vcmonp30BaHue COBPEMEHHBIX TEXHO- JIOTHI U
[BETOBO KOJMPOBKM [HMAla30OHa JMAO3UPO- BaHHUS [JAET
BO3MOXKHOCTh KAYeCTBEHHO, TOYHO, 0O€30MACHO BBHIMOMHATH
nunetupoBanue. [[MNETKH HMMEIT CMEHHbIE ILIACTHKOBBIE
HAKOHEYHHKH.

Puc. 5. Ilunetku 103aTOpPEI
OJTHOKAHAJbHBIC IEPEMEHHOTO 00bEMA:
1 —110 mir; 2 — 100—1000 mxm; 3 —
10—100 mxi1.



CnpaBoYHHK

bana kombunuposannas npeiHA3HAYCHA JUIA HAarpeBa CTEKISHHBIX M (HapdopoBBIX COCYIOB, KOria
TpebyeTcs co31aTh BOKPYI HAarpeBaeMOro cocyjia paBHOMEPHOE TeMIepa- TypHOe Ioje, u30exaTh
HCIIOJIb30BAHUSA OTKPBITOTO IUIAMEHH M PacKalEHHON snekTpuue- ckoil crmpanu (puc. 7). Kopiyc
KOMOMHMPOBaHHOW OaHu crenad w3 amoMuHus. JKua- KOCTHAsS 4acTh KOMOMHHPOBAHHOH OaHm
3aKpBIBAETCS KOJIbLAMHU PA3JIMYHOTO JUAMETPA.

Puc. 6. bans komOuHUpoBaHHAS TabopaTopHas. A — BojsHAs OaHs. b — mecuanas Oans

Jlst Harpeanust cocyioB 10 100 °C B Ka4ecTBe TEIIOHOCHTENS MCTIONB3YIOT BOAY, KOrzia TpedyeTcs co3aath
Oonee BBICOKYIO TEMIEpATypy NPUMEHSIOT COJIEBbIE PacTBOpHI. TeruioHocHTeneM MOXKeET ObITh IiMuepuH. OH
obecreurBaet unTepBan Temmeparyp ot 60 1o 180 °C. Boime 3T0ii TeMmepaTypsl IIIMIEpUH HAYNHACT Pa3araTbCs
¥ I6IMUTB. J{11 HarpeBaHus 10 Oonee BHICOKUX TEMIEpaTyp HCIOMb3YIOT HMIMHIPOBOE MACIIO MM CUIMKOHOBOE.
Bonee 6e30macHo MCTIONMB30-BaTh U1 HATIOMHEHNUS OaHb CyXOi MENKO3ePHHUCTBIH TecoK. OiHAKO MecovyHbIe OaHu
TIPOrpeBa-kTCs HEPABHOMEPHO. B cocTaB KOMILIEKTa BXOAUT CHTO JUTSl IPOCEHBAHUS PEYHOTO TIECKA.

UcroynukoM Termia Juisi KOMOMHUPOBAHHOW OaHM SBISIOTCS JNEKTPUYECKHE IUTUTKH C 3a- KPBITOH

CIIUPAITBIO.
CnpaBoYHHK

IIpubop ona nonyyenus 2a306 UCTONB3YeTCS IS MONy4eHHs HEOOMBUIMX KOIMYECTBIa30B: BOAOPOJIA,
KHCITOpO/ia (13 MEePOKCH/Ia BOAOPO/A), YIIIEKHCIOTO rasa.

Puc. 7. Tpubop 1 mOTyYeHHS ¥ COOMPAHHUS Ta30B



Ha 6ase uentpa «Touka poctay obecredrBaeTcs peanu3anus oOpa3oBaTeNbHBIX MPOTPAMM ECTECTBEHHO-
HAyYHOM U TEXHOJIOTMYECKOH HalpaBlIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C TPeOOBAaHUSIMU
3aKOHOJIATeNbCTBA B chepe oOpazoBaHus U ¢ yuéToM pekomennanuii dexepanbHOro omneparopa yueOHOTO

Pabouasi nporpamma no xuMuuIsi 8—9 KJIacCOB ¢ MCMOJIb30BAHUEM
o0opynoBanus nenrpa «Touka pocra»

npeamera « XUMUs».

O6pa3zoBaTenbHas MporpamMma I03BOJSET HHTETPUPOBATH PeaM3yeMble MOAX0/Ibl, CTPYKTYPY U COAEPKaHHE
IpU opraHu3aluu o0yueHHs XuMuu B 8—9 Kiaccax, BBICTPOEHHOM Ha 0ase Jr000ro u3 JIOCTYIHBIX y4eOHO-

Metoandeckux kommiekcos (YMK).

Hcnonk3zoBanue obopymoBanusi «Touka poctay npu peanusanuu nanHoi OIl mo3BosseT co3nath

yCJioBUH:

U1 paCliMpCHUs COACPKAHUA MKOJbHOIO0 XUMHUYCCKOIr0o 06p8,30BaHI/I$[;
JUIA TIOBBILICHUA M03HABATENbHOM aKTHMBHOCTU 06yanOHII/IXC}I B eCTCCTBeHHOHaquOfI 06nacm;

U1 Pa3BUTHA JMYHOCTU peOEHKa B mpolecce 00ydeHHs XUMUH, €r0 CIOCOOHOCTEHH,
(opMEpOBaHUAN YOBIETBOPEHHS COLMAIBHO 3HAYMMBIX HHTEPECOB U TIOTPEOHOCTEIH;

JUIA pa6OTLI C O,I[apéHHBIMI/I IMIKOJIbHUKaMH, OpraHu3aluyd UX Pa3BUTHA B PA3JIMYHBIX o0macTax
O6p330BaTCHBHOﬁ, TBOp'{GCKOﬁ JCATCIIbHOCTH.

[lnanupyembie pe3yJbTaThl 0CBOEHHS Y4eOHOT0 MpeaMeTa « XUMHUS» € OMHCAHHEM
YHHBEPCAJIbHBIX YUeOHBIX el cTBHii,
JI0CTHTaeMbIX 00y4Yar0IUMHCS

Juunocmueole pe3yiomantol

Obyuarowuiicss noIyyum 803MOICHOCY 05 (PopMUpo8anus ciedyrowux audHocmuuixyVJ:

OIPEACICHNEC MOTHUBAIIUU U3YUCHUSA Y'{C6HOFO Marcpuaia,

OLICHHBAHKE YCBAMBAEMOT0 Y4eOHOro MaTepuana, MCXOs U3 COLUAIbHBIX M JMYHOCTHBIX
LIEHHOCTEH;

ITOBBIIICHUE CBOCTO 06p330BaTeJ'IBHOF0 YPOBHA U YPOBHSA I'OTOBHOCTH K U3YYCHUIO OCHOBHBIX
UCTOPUICCKUX CO6BITHI>1, CBA3AHHBIX C Pa3BUTUCM XHMUH U O6H_ICCTBa;

3HAHHUC IIpaBUJI ITIOBCACHUSA B HPCSBBIqaﬁHLIX CUTYyalUAIX;
OLICHUBAHKE COLMATIBHON 3HAYUMOCTH HpO(I)CCCI/Iﬁ, CBA3aHHBIX C XI/IMI/Ieﬁ;

BJIaJICHUE TIpaBUIaMi 0€301acHOr0 0OpaIleHus ¢ XMMUYECKMMH BELIECTBAMU U 000pPYJOBAaHHEM,
HPOSIBJICHHE 3KOJIOTHYECKOH KYJIbTYPBI.

Memanpeomemnuie pesynvmanot

Pecyniamusnvie

Ob6yyaiowuticss NoLyuum 803MONHCHOCHb 015 hopMuposanus ciedyoujux pezyasmusnvix Y'Y

OeJIenojlaranue, BKIIHOYad IMOCTAHOBKY HOBBIX ueneﬁ, npeo6pa303aHHe HpaKTH‘lCCKOﬁ 3aJa4d B
[I03HABATCJIbHY1O, CaMOCTOSITEIILHBIN aHaIn3 YCJ'IOBI/Iﬁ JOCTHMXKCHMA LEIM Ha OCHOBC yqéTa BBIJICIICHHBIX

YUMTENEM OPUEHTUPOB AEHCTBHS B HOBOM YUeOHOM MaTepHalle;
IUIAHAPOBAHKE ITyTH JOCTIKECHNSA LIEIIEH,;



" YCTAHOBJICHHE TIETICBBIX PHOPUTETOB, BBIICICHIE aTbTEPHATHBHBIX CIIOCOOOB TOCTHKEHHS LIENU 1
BBIOOD HanboJee 3 PeKTUBHOTO crIOC00a;

* YMCHHUC CaMOCTOATCIIbHO KOHTPOJIUPOBATH CBOE BpEMA U YIIPABJIIATL UM,

*  YMCHHUC IIPUHMMATh PCHICHUSA B HpO6H€MHOI>i CUTyalluu,

* IIOCTaHOBKa yqe6Hbe 3a/1a4, COCTaBJICHUC IIJIaHa U MOCJICI0BATCIIbHOCTH HeﬁCTBHﬁ;
+ OpraHusanud pa60qer0 MCCTa IIpH BBIIIOJHCHUHA XUMUYCCKOI'0 SKCIICPUMCHTA,

* TPOTHO3UPOBAHKE PE3YJIbTATOB 00YUCHHS, OLICHHBAHHE YCBOCHHOTO MaTepyaia, OlleHKA KauecTBa 1
YPOBHSI OJTYYEHHBIX 3HAHUI, KOPPEKIUA [UTaHA U CIOco0a EHCTBUS PU HEOOXOUMOCTH.
Ilosnasamenvhvie
Obyuarowuticss ROIYYUM B03MONCHOCTYb OJIA POPMUPOBAHUSA CedVIouux nosHaeamenvhvix YVJI:

* TIOWCK U BBIICJICHNE HH(OPMAIIHH;

¢+ aHaliu3 YCHOBI/Iﬁ )i Tpe60BaHHﬁ 3aJa4u, BI>I60p, COIOCTaBJIEHHE U 000CHOBaHKE cr1ocoba peuIcHuA
3a1a4u,

+ BBIOOp Hamboee 3 (HEKTHBHBIX CIIOCOOOB PEMICHNs 3a1a4H B 3aBUCHMOCTU OT KOHKPETHBIX YCIIOBHIA;
* BBIIBWKEHHE U 00OCHOBAHUE THIIOTE3bI, BHIOOP CTI0c00a €€ MPOBEpKY;

* CaMOCTOSITENIbHOE CO3J[aHME AITOPHTMA JESTEIBHOCTH TPH PEMICHHH MPOOJIEM TBOPYECKOTO M
MIOUCKOBOT'O XapaKTepa;

' YMCHHUA XapaKTECPU30BATHb BCIIECTBA 110 COCTABY, CTPOCHUIO U CBOfICTBaM;

* ONHUCHIBAHHE CBOMCTB: TBEP/bIX, KHUAKHX, a3000pa3HbIX BELIECTB, BBIJENCHHE MX CYLICTBEHHBIX
IPH3HAKOB;

+ M300pakeHHEe COCTaBA MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XUMUYECKIX (POPMYIT M CYIIHOCTH XUMHYECKUX
pEaKIuil C IOMOLIBI0 XMMUUYECKUX YPAaBHEHUH;

* TPOBEJIEHNE HAOMOICHUH, ONMCAHNE IPU3HAKOB U YCJIOBUI T€UEHUS XUMUUECKUX PEAKLUi, BBITOTHEHNE
XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJBI HA OCHOBE aHAIM3a HAOMIOICHHH 32 3KCIEPUMEHTOM, peIICHHE
3a/1a4, NIOTy4eHne XUMUYECKOH HHPOpMALIMK U3 pa3- INYHBIX HCTOUHUKOB,;

*  YMCHHUC OPraHU30BbIBATH UCCIICAOBAHUEC C LCJIbIO IIPOBEPKU I'MIIOTEC3;
*  YMCHHUC ICJIaTb YMO3AK/IIOUCHUA (I/IHI[YKTI/IBHOG H 110 aHaJ'IOFI/II/I) M BBIBOJBI,

* yMeHHe 00BEKTHBHO OICHUBATH HHDOPMAIIMIO O BEMIECTBAX M XMMUUYECKHX MPOIIECCaX, KPUTHISCKH
OTHOCHUTBCS K TICEBIOHAYYHOU HH(OPMAITHH.
Kommynukamuesnoie
Obyuarowuticsi nOIyYUm 03MONCHOCHb 0N (YOPMUPOBAHUA CLeOVIOWUX KOMMYyHuKamugnvlx YV/I:

* IIOJIHOC MU TOYHOC BBIPAXKCHUC CBOUX MBICJIEH B COOTBETCTBUH C 3aladaMu 1 YCJIOBUSAMHU
KOMMYHHKAIIUH;

* aJIeKBaTHOE MCIOJNb30BAHUE PEUEBBIX CPEACTB IS YYacTHS B JUCKYCCUM U apryMEHTAllUH CBOEH
TMO3UIINHK, YMEHHE TIPEICTABIATh KOHKPETHOE COMEPXKAHUE C COOOIICHHEM €r0 B MUCHMEHHOW U YCTHOM
(opwme, ompezeneHue coco00B B3aUMOCHCTBHUS, COTPYIHUYECTBO B MOKMCKE U cOOpe HHPOpMAIIHH;

+ OMpeZIeNieHne Croco00B B3aMMOJICHCTBHS, COTPYIHAYECTBO B MOKCKE U cOope MH(OpMAlMK, yyacTue B
JMasore, TUIAHUPOBAHKE OOMIMX CrOcO00B paboThl, MPOSBICHHE YBAXUTEILHOTO OTHONICHUS K JPYTHM
yUanumMes;

* ONMCAHUE COJICPKAHMS BBINOTHACMBIX TEHUCTBHH C IEbI0 OPUEHTUPOBKU B MPEAMETHO- TPAKTHUECKOM
JEeSATEIbHOCTH,

* YMEHHS YYUTBIBATh pa3HblE MHEHMS U CTPEMHUTbCS K KOOpJMHALMU pA3NMYHbIX IO3ULUHA B
COTPY/IHUYECTBE;



(opMymupoBaTh COOCTBEHHOE MHEHHE M TIO3WIMIO, apTYMEHTHPOBATh M KOOPAMHHPOBATH €€ C
NO3ULMUAMU HAapTHEPOB B COTPYJHUYECTBE IPH BBIPAOOTKE OOIIEr0 pelIeHHs B COBMECTHOM
IEATECIIbHOCTH;

OCYILECTBIIATH B3AUMHbIH KOHTPOJIb M OKA3bIBATh B COTPYIHUYECTBE HEOOXOIMUMYO B3aUMOTIOMOIIIb;
IUIAHUPOBATh O0IIHME CIIOCOOBI PabOTHI; OCYHIECTBIATh KOHTPOJIb, KOPPEKIUIO, OICHKY JCHCTBHIA
napTHEpa, yMeTh YOCK/IaTh;

WICTIOJTB30BaTh aJICKBATHBIC S3BIKOBBIC CPEICTBA UL OTOOPAKEHHs CBOMX UYYBCTB, MBICICH, MOTHBOB U
noTpeOHOCTEl; 0TOOpaXaTh B peun (Omicanue, 00bICHEHNE) COEPKAHUE COBEPIIAEMBIX IEHUCTBHUIA, KaK B
(hopme rpoMKoO# CONMATM3MPOBAHHON peur, TaK U B hopMe BHYTPEHHEH peun;

pa3BUBAaTh KOMMYHHKATHBHYK) KOMIICTCHI[MIO, HCIONbB3Ys CPEJICTBA YCTHOH M MHChMEHHOW

KOMMYHUKAIIMU TIpH pa60Te C TCKCTaMHU y‘iC6HI/IKa Hu HOHOHHHTCHBHOﬁ HI/ITepaTypOI‘/‘I, CIIPaBOYHBIMU
Ta6JH/IHaMI/I, MPOABJIATL I'OTOBHOCTH K YBAXKCHUIO HHON TOYKH 3pCHUA IIpU 06CY)K}16HI/II/I PE3yIbTAaTOB

BBITIOJTHEHHO PabOTHI.

IIpeomemnsle  pe3ynomamol

Obyuarowuticss Hayuumcs:

MPUMCHATL OCHOBHBIC MCTOIbI ITO3HAHUA: Ha6JIIOI[eHI/Ie, N3MCPCHUC, SOKCIICPUMCHT,

OIMCHIBATh CBOMCTBA TBépZ[BIX, KUAKUX, F8.3006p8.3HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
IIPpU3HAKHU;

PacKpbIBaTb CMBICI 3dKOHA COXpPAaHCHHA MACChl BCIICCTB, aTOMHO-MOHCKYHHpHOﬁ TCOPHUH,

pa3nuyaTh XUMUYECKHe ¥ QU3UUECKUE SBIEHUS, HA3BIBATH MPU3HAKU U YCIOBUS MPOTEKAHUS
XUMHUYECKHX PEAKIINN;

cobmozath nmpasuia 6e30nacHoi paboThl MPU NPOBEJCHUH OIBITOB;
T0JIb30BAThCS JTAOOPATOPHBIM 000PYIOBAHUEM U TOCYIOM;
TOJTy4aTh, COOMPATh ra3000pa3HbIe BEIIECTBA M PACIIO3HABATH UX;

XapaKTCPrU30BaATh (1)I/ISI/I‘I€CKI/I€ 1 XUMHYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHNn4CCKUX COCHHHGHHﬁ,
MPOBOAWTL OIIBITEI, MOATBCPKIAAIOMNEC XUMUYCCKHC CBOMCTBA N3Y4YCHHBIX KJIACCOB HCOPraHM4YCCKUX
BCIICCTB,

PAaCKpBIBaTh CMBICT TOHATHS «PAcTBOPY», BBIYUCIATH MACCOBYIO JIONI0 PACTBOPEHHOIO BEIIECTBA B
pacTBOpE, TOTOBUThH PACTBOPBI C OMPEEIEHHON MAaCCOBOI I0JIEH PACTBOPEHHOTO BELIECTBA,;

XapakTepr30BaTh 3aBUCHMOCTb (DM3MUECKHX CBOWCTB BEIIECTB OT THMIA KPUCTAUTMYECKOH PEIIETKH,
ONpPEEIATh BUJ XUMUYECKON CBSI3U B HEOPTAHUUECKUX COCAUHEHUSIX;

paCKpLIBaTb OCHOBHBIC TTIOJIOKCHUA TGOpI/II/I BHCKTPOHHTH‘IGCKOﬁ aucconuanuu, COCTaBIIATH ypaBHeHI/IFI
NEKTPOIUTHYECKOM TUCCONMAIIMH KUCIIOT, IEN0YeH, CoNell U peaKiuii HOHHOTO 0OMeHa,;

PacKpbIBaTb CYIIHOCTb OKHCJIUTCIbHO-BOCCTAHOBUTCIbHBIX peaKHHﬁ, OIIPCICIATh OKHUCIUTCIIL H
BOCCTAaHOBHUTEC]Ib, COCTABJIATE YPABHCHUSA OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

Ha3bIBATh q)aKTopLI, BJIMAIOIIMEC HA CKOPOCTD XUMHYECKOM peakuu;

XapaKTepHU30BaTh B3aMMOCBSI3b MEKIY COCTABOM, CTPOCHHEM U CBOHCTBAMH HEMETAILIOB 1
METAJIIOB;

POBOAUTL OIBITHI IO MOJYUCHUIO U U3YYCHUIO XUMUYCCKUX CBOMCTB Pa3IMYHBIX BCIICCTB,

TPaMOTHO 00pAIaThCs C BEMIECTBAMH B MOBCEIHEBHOM KHU3HH.



Obyuarowuticsi nOIYYUM 603MONICHOCIb HAYYUMbCA!

BBIJIBUTATh U IIPOBEPATH IKCIIEPUMEHTAIIBHO TMIIOTE3bl O XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa M CTPOEHHUS, UX CIOCOOHOCTH BCTYNATh B XMMMYECKUE pPe- aKlMH, O XapakTepe U HpOoAyKTax
PA3IUYHBIX XUMUYECKUX PEAKIIUN;

XapakTCpu3oBaTh BCIHICCTBA 110 COCTaBYy, CTPOCHUKO H CBOﬁCTBaM, YyCTaHABJIIMBATL TIPUYUHHO-
CJICACTBCHHLIC CBA3H MCKIY JaHHBIMU XaPAKTCPUCTUKAMU BCICCTBA,

COCTaBJIATH MOJICKYJIAPHBIC U IMTOJIHBIC HOHHBIC YPABHCHUA 110 COKpaHIéHHI)IM WUOHHBIM YPAaBHCHUSAM;

MIPOrHO3UPOBATH CIIOCOOHOCTD BCHICCTBA IPOABJIATEL OKUCIMTCIBHBIC WJIM BOCCTAHOBUTCIIBHBIC CBOMCTBAC
y‘iéTOM CTenieHEH OKUCICHUS QJICMCHTOB, BXOJAIIHNX B €I'0 COCTAaB,

BBIJIBUTATh M HPOBEPATh HKCIEPHMEHTANIbHO THIIOTE3bl O Pe3yJbTaTax BO3JEHCTBUS PA3IUYHBIX
(axTOpOB Ha M3MEHEHNE CKOPOCTU XUMUUECKOH PEaKIHHy;

HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JUIS SKOJIOTHIECKH TPAMOTHOTO TOBEICHHS B OKPYIKAIOIIECH
cpene;

HUCII0JIb30BATh HpI/IO6peTéHHI)Ie KJTHOYCBLIC KOMIICTCHIWM MPH BBIMOJIHCHUHN MPOCKTOB U PCIICHUNA yqe6H0-
HUCCJICIOBATCILCKUX 3a4a4 110 U3YUCHUIO CBOfICTB, CII0CO00B MOJTyYCHHS U paClliO3HABAHUS BEUICCTB,

00BEKTUBHO OLICHNUBATH I/IH(I)OpMaI_II/IIO 0 BCIICCTBAX U XUMHYCCKHUX IIPOLECCCAX;
0CO3HABATb 3HAYCHUEC TCOPCTUUCCKUX 3HAHWH 110 XUMHUH JUIA HpaKTquCKOﬁ JCATCIbHOCTH YEIOBCKA,

C03/1aBaTh MOJIEIH M CXEMBI VISl PEIIeHHs YUeOHBIX U TI03HABATEIBHBIX 33/1a4; OHUMATh HEOOXOUMOCTh
COOMIO/ICHNs TIPEANUCAHNM, TIPEAaraéMbIX B HMHCTPYKIMSAX IO HCIOJIb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XUMHUU U JIP.

(DOprI KOHTPOJIA

Konrpone pesynbratoB oOyuenuss B coorBerctBuM ¢ nanHoi OIl mpoBogutcs B (opMe MUCHMEHHBIX 1
SKCTIEPUMEHTAJBHBIX PaboT, Mpe/ronaraeTcs MPOBEICHHE POMEKYTOUHOM U UTOTOBOI ATTECTALIUH.

Hpome.m’ymouuaﬂ ammecmauuA

Jlns ocyimecTBIeHHs MPOMEKYTOUHON AaTTECTAllMH HCIONB3YIOTCS KOHTPOJBHO-OLCHOYHBIE MATEpHAlbL,
0TOOp COJEpXKaHUS KOTOPBIX OPUEHTHPOBAH HA MPOBEPKY YPOBHS YCBOCHMS CHCTEMBI 3HAHWNA U YMEHUHA —
MHBAapUAHTHOTO sfpa COJAEPKaHHUS [EHCTBYIOIIMX 00pa3oBaTeNbHONM MHPOTPaMMbl MO XUMHH s
00meo0pa3oBaTenbHBIX OpraHu3alyid. 3a1aHus MPOMEKYTOUHON ATTECTAlMM BKJIIOYAIOT MaTepual OCHOBHBIX
pa3aenoB Kypca XUMUH.

Bapuant padotsl 1o Teme «Teopus SMeKTPOTUTUIECKON TUCCOIUAIIAI

1. K xopo1iio pacTBOPUMBIM 3IEKTPOIATAM OTHOCSTCS:

1) rumpokcun LuHKa 3) cynbdun Gapus
2) pocdar uuHKa 4) xapOoHaT Oapus
OTBeT:

2. HaubGonbliee 4rciio HOHOB 00pa3yeTcst U PacTBOPEHHH | MOIb BEMIECTBa:

1) xyopuza Kanus 3) xiopua xenesa (I1T)

2) xnopuza bapus 4) cynbara xenesa (III)

OTtBeT:




3. BcrasbTe mpomyImieHHOE CIIOBO.

KOHIEHTPUPOBAHHBI PACTBOP HEKOTOPOTO BEIIECTBA HE IMPOBOJMT BJIECKTPHUCCKHH TOK. I[lpu
M00aBICHIH K KOHIICHTPHPOBAHHOMY PAcTBOPY JBYKPAaTHOTO 00BEMA BOIBI AMEKTPOMPO- BOAHOCTH PACTBOPA
HEMHOTO YBeTHdmIach. [Ipu maibHeilieM 100aBICHHM BOJIbI SMEKTPO- MPOBOAHOCTh CHAYaia yBEIHYMIACH, a
3aTeM IepecTana U3MEHAThCS. BEIecTBO OTHOCHTCSK JIEKTPOIUTAM.

4. B 1 1 Bogp! pacTBOPEHH! 1 MOJIB XMMOpHIa Kaus 1 | MoIb nojuaa HaTpus. M3 KaKuxaByXx Apyrux
CoJIell MOJKHO IPHTOTOBUTH PACTBOP TAKOro Xke cocTaBa? BeibepuTe u3 mepeyns:

1) xmopun Hatpus,

2) HUTpAT Kalus;

3) womm Kaus;

4) HuTpar HATpHS,

5) cynbhar HaTpus.

3anuimTe HoMepa BEIOPAHHBIX OTBETOB.

Ortser:

5. VcraHoBuTe COOTBETCTBHE MEXKTY NIPU3HAKAME PEAKIMI M HCXOIHBIMH BEIIECTBAMHE: K KaX/[0i MO3UIUH,
0003Ha4YeHHOI OYKBOH, MOA0EPHTE COOTBETCTBYIONIYIO MO3HIIHNI0, 0003HA- YEHHYIO IU(POH.

[TPU3HAK PEAKIIUN NCXOJHBIE BEIIECTBA

A) 1) KapOonar Hatpus u comsHas Kucinora

N

b) _ _ 2) Xnopuza meu (II) u rupokcus kamust

B) 3) Cynboar xenesa (I1I) u rugpokcun Hatpus

4) KapOoHat HaTpus 1 XJIOPU KaTbIIHs

3anummTe B TaONMMIy BHIOpaHHBIE TH(PHI MO COOTBETCTBYIOMMMH OykBamu.OTBET:

A|b|B




6. BriOepute /1Ba MCXOHBIX BEIIECTBA, B3AMMOJIEHCTBHIO KOTOPBIX COOTBETCTBYET COKPA-IIEHHOE
MOHHOE YPABHEHUE PEAKLIUH:

Fe2" +20H" = Fe(OH);

1)FeO  3)FeCh  5)H0

2) Fe HKOH  6)FeCl
33HI/IH.II/ITC HOMCpa BI)I6paHHBIX OTBCTOB.

OTtBeT:

7. Tlpu npruMeHEHUH [MHKA B KAYECTBE MUKPOYI00PEHHUS €ro BHOCAT U3 pacuéTa 4 KT KpCTLIOrHapaTa
cynbdara nuaka ZnSO4 - 7H,O Ha rexTap.

N 2+
CKOJIBKO 3TO COCTABJIACT B MEpEeCYETe HA MOHBI Zn~ 7 3alUIIUATE YUCIIO C TOYHOCTBIO JI0 LENbIX.
Orser: T.

8. Uro obmiero B pacTBOpax, MMEHOIIHMX KUCIOTHYIO cpeay? (KpaTkuii oTBer. )

Kpumepuu oyenusanus pabomsl no xumuu
BepHoe BhIMoTHEHKE KaXI0ro U3 3aiannid 1—3, 8 onexuBaercs 1 Oammom.
3a MOJIHbIN MPaBUJIbHBIA OTBET HA KaXJ0€ U3 3a7aHuil 4 —7 craButcs 2 6ajuia; eciu J10- MyIieHa OjHa
ommoKa, To 0oTBeT oueHuBaercs B 1 Oamn. Ecmu pomymiensl aBe u Gosiee ommOKdM WM OTBETA HET, TO
BEICTaBisgeTca () OamIoB.

Homep 3ananus IIpaBuibHbIH 0TBET Homep 3ananus IIpaBuibHbIHA 0TBET
1 3 5 231
2 4 6 34*
3 Crnabbrit 7 906
4 13* 8 YKa3aHo HaJM4ue
MIOHOB BOOPOJA

*HOp}II[OK CJICAOBaHHUA I_II/I(I)p B OTBCTC HC UMCCT 3HAUYCHUA.

Hmozosan ammecmauuA

JUns ocyliecTBieHHs MTOroBoM arrectanuu wucnoibdyorcs KHUMel, coaepkaHue KOTOPBIX
OpPUEHTUPOBAHO HA TIPOBEPKY YPOBHS YCBOEHHS 3HAHWH M OMPEAENICTCS CHCTEMOW TPeOOBaHMH K TOATOTOBKE
BBIITYCKHUKOB OCHOBHOH IIKOJIBL. JTa CHCTEMAa MHBAPMAHTHA 1O OTHOLICHMIO KO BceM aeiictByromuM Oll mo
XUMUHN TJIA 06[H€06p330BaTeJH>HI)IX opraHmauHﬁ. 3a11aHm1 HUTOTOBOM aTTCCTallMM BKIIIOYAIOT MaTCpual
OCHOBHBIX Pa3/IeJIoB Kypca XMMHHU.

Pabota cocrout u3 nByx yacreil. Yactb 1 comepxut 19 3amanuii ¢ KpaTKUM OTBETOM, MOJ- Pa3yMEBaIOIIUX
CaMOCTOATENbHOE (POPMYIIMPOBAHKE | 3AMUCh OTBETA B BH/IE YKCIA WM 1O- CIIEAO0BATENLHOCTH LUDP.

Yactp 2 comepkut 5 3amaHuii: 3 3aaHus 3TON 4acTH MOAPA3yMEBAOT 3alUCh Pa3BEPHYTOrO OTBETA, 2
3aJ[aHUA 3TOW YaCTH MPEANOJIAraloT BHITOJHEHHE PEaTbHOTO XMMHUYECKOTO 3KCIEpUMEHTa U OpOpMIECHHE €ro
Pe3yNIbTaTOB.



KOHmpOJZbHO-OZ/;EHOllele mamepuaiivl

Bapuanm nucemennoi pabomul 01 umoeosou ammecmayuudacmo
1

OtBeramu k 3amanusM 1—17 sBastores mudpa win mocienoBarenbHOCTs WHp (dmcen). OTBETH
CHayaja yKaxurte B TekcTe pabothl, a 3aTeM nepenecure B BJIAHK OTBETOB Ne 1 cmpaBa ot HOMmepa
COOTBETCTBYIOLIErO 3ajaHus, HauMHAs C MepBOM KieTouk, Oe3 mpobe- JIOB, 3alATHIX M JAPYTHX
JOTIONHATENBHBIX CHMBONOB. Kaxmyro muppy NUIIHTE B OTAENBHONH KIETOYKE B COOTBETCTBHH C
HpUBeIEHHBIMY B O1aHKe 00pa3liaMmu.

1. BribGepute [1Ba BHICKa3bIBAHHS, B KOTOPBIX TOBOPUTCS O MEM KAK XUMHYECKOM 3IIEMEHTE.
1) Mezb pearupyer ¢ XJI0pOM.

2) Meib nipyt HarpeBaHUM Ha BO3AYXE OKUCISETCA.

3) CrutaBbl MeJld ¥ 30J10Ta MCTIOIB3YFOTCS JUIsl M3TOTOBIICHHS FOBEIMPHBIX YKPAICHHI,

4) B coctas 60p0CCKOM JKHAKOCTH BXOTUT MEJIb.

5) B cocTaB Me/iHO# MATHHBI BXOIUT ME/Ib.
3anuumrte HoMepa BIOPaHHBIX OTBETOB.

OrtBerT:

2. Ha HpI/IBCI[éHHOM PUCYHKE H306pa>{<eHa MOZC/Ib aTOMa XMMHYCCKOI'O 3JICMCHTA.

()

3anuumuTe B TabnuIly BeMMuMHY 3apsia sfapa (X) atoMa XMMHYECKOTO SIEMEHTa, MOJENb KOTO- POro
1300pakeHa Ha PUCYHKe, U HOMep rpymibl (Y), B KOTOpOH 3TOT 3NMeMEHT pacronoxkeHn B Ilepuomuueckoit
cucteme. (114 3amucu oTBeTa UCTIONB3YHTE apabckue uppol. )

XY

Ortser:

3. PacronokuTe B OPSAKE YBETHMYCHHUS DIEKTPOOTPUIIATETHHOCTH XUMHYECKHIE HITEMEHTbI:
1) kucnopo; 2) KpeMHHIA; 3) docdop.
3anmmmTe HoMEpa MEMEHTOB B COOTBETCTBYIOMIEM MOPSIIKE.

OrtBerT:

4, YcraHOBHTE COOTBETCTBHE MEXIy (DOPMYIOH COCIUHEHHS M CTCHECHBIO OKHCICHHS CEPhl B 3TOM
COC/IMHEHHUH: K KaXIOW MO3MIKMK, 0003HAYCHHOH OYKBOM, IMOAOEpUTE COOTBETCTBYHO- IIyH MO3HIHIO,
0003HaueHHYIO U(POT.



®OPMVIJIA COEJUHEHUA CTEIIEHb OKHUCJIEHUA CEPBI

A)SO» 1)-2
b) CS: B) 2)0
H,S04 3) +4

4) +6
OTBeT: Alb|B

5. U3 npenoxeHHoro nepeyns BLIOEPUTE 1Ba BEIIECTBA C HOHHOM CBA3BIO:
1) LiCl;

2) OFa;
3) SOy;
4) CaFz;

5) H20.
3anummTe HoMepa BEIOPAHHBIX OTBETOB.

OT1BeT:

6. Kakue /1Ba yTBEpIKICHNS BEPHBI T XapaKTEPUCTHKH KpeMHKS i Gochopa?

1) DieKTpOHBI B aTOME PAacIoNoKEHbI Ha TPEX DIEKTPOHHBIX CIIOSX.

2) CoOTBETCTBYIOLIEE IIPOCTOE BEMIECTBO CYMIECTBYET B BUJIE YETHIPEXATOMHBIX MOJIEKYIL.
3) XvMHUECKHii IEMEHT OTHOCHTCS K METAJLIaM.

4) 3naueHue HIEKTPOOTPULIATENLHOCTH MEHBIIE, YeM Y (ocopa.

5) Xumuueckuii seMeHT 00pasyeT BBICIIHE OKCHBI ¢ o0mel dopmytoi D0, 3ammmmre
HOMEpa BEIOPAHHBIX OTBETOB.

OtBeT:

7. VI3 pe U10/KEHHOTO NEPEUHs BEWIECTB BEIOEPUTE OCHOBHBINA OKCH/ M KUCIOTY:
1) CaO;

2) Mg(OH)y;

3) SOy;

4) NaClOy;

5) HCIO4.
3anuuInTe B I0JIE OTBETA CHAYala HOMEp KUCIOTHOTO OKCH/IA, a 3aTeM HOMEp OCHOBAHHS.

OT1BeT:

8. Kakue 1Ba U3 mepeyrCIICHHBIX BEMIECTB OY/IyT BCTYIATh B PEAKIIO ¢ OKCHIOM LIHHKA?
1) Fe(OH)y;

2) HNO;;
3) Oz

4) KOH;
5) S.

3anuumre HoMepa BbIOPaHHBIX OTBETOB.

OT1BeT:




9. VYcraHOBHTE COOTBETCTBHE MEX/Y PEATHPYIOIIMME BEIECTBAMH | IPOLYKTAMHI(OM) HX B3aHMOJIEHCTBHS:
K KaX/I0¥ 1o3uiuu, 0003Ha4eHHOi OYKBOIi, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIHI0, 0003HAUYEHHYIO LIU(BPOIL.

PEATMPYIOIIHWE BEIECTBA

A)Na,O +SO;3 o
b) NaOH +H2S04 o
B) Na + H2SO4(pa36.) o

[TIPOJIYKT(bl) B3AUMOJIEMICTBUS
1) 0 NaxSOs

2) 0 NaySO;

3) o Na;SO4+H,0

4) 0 Na,SO4+ H;

5) o Na,S0; + H,0

3anmmmte B TaOMUIy BRIOpaHHBIE TU(PEI IO COOTBETCTBYIOMIIME OykBamu. OTBET:

10. Vcray

oBA

cbog

BBIC[rBIE MCXKOY (l)OpMyHOﬁ BCIICCTBA W pPC€ArCHTaMH, C KOTOPbIMH 3TO BCIICCTBO

MOXET BCTYII]

HO3HULHI0, 000

Th B
Hayc]

peay
yI0

H1o.
up

K KaXI0M mno3uiuu, 0003HA4YeHHOH OyKBO#, MOAOEpUTE COOTBETCTBYIOLIYIO

Hu.

®OPMYVIJIA BEIIECTBA

A)S
b) ZnO
B) CuSO4

PEAT'EHTBI

1) O, H2SO4 (xoH11.)
2) Fe, BaCl, (p-p)

3) NaOH, H2SO0s (p-p)
4) Ny, NaCl (p-p)

3amuumre B Ta0MUIYy BHIOpaHHBIE MUMPBI IO COOTBETCTBYOMMMH OykBamu.OTBET:

o

11. 13 mpe HbrqroBrie
3aMeIICHHS:
1) sk g (OIS @ KijcroT|

2) oxcup yrnepoza (VI) 1 okcua HaTpus;
3) OKCHJI LIMHKA 1 COJISHAS KHCIIOT;
4) xeneso u xnopua Meau (I0);

5) Harpuii ¥ BOIOPOL.

3anuumre HoMepa BbIOPaHHBIX OTBETOB.

OtBeT:

CUHA BI>I6epI/ITe JABC TTApbI BEWECCTB, MEKIY KOTOPBIMU IIPOTCKA-CT PCAKIUA

12. VcraHoBuTE COOTBETCTBHE MEXKIY PEArHPYIONIMMH BEIIECTBAMU M MPU3HAKOM MPOTEKA- FOMIEH MEXITY
HAMH PEAKIUH: K KKI0M MO3uIuH, 0003HaAYEeHHOH OYyKBOM, MOAOEPUTE COOTBET- CTBYIOIIYIO TO3UIIUIO,
0003HaYeHHYIO IU(POT.

PEATUPYIOINUE BEIIECTBA

A) Na,CO3 u H2SOq4
B) K>COs u CaClzB)
CuCl, 1 KOH

I[MPU3HAK PEAKIINUA

1) BeImazenue OeT0ro ocajaKa
2) BbIJICIICHNUE ra3a

3) Bblnazienye roayooro ocajaxa
4) primagenue Oyporo ocaika



3amuumre B Tabnuily BhIOpaHHBIE LUAPHI IO COOTBETCTBYIOMMMU OykBaMu.OTBET:

13. BriOguArembat ec Ba, mpu momHoi aucconmanyuu 1 MoIb KOTOPBIX 00pa3yeTcst 3MOJIb AHHOHOB:

1) HuTpaTKaIM

2) THIPOKCHIT OApHST;
3) xuopun xenesa (I11);
4) hocdar Kamus;

5) cynbhar amoMUHuSL.
3anuinnTe HoMepa BHIOPAHHBIX OTBETOB.

OrtBer:

14, Bribepute Ba HCXOIHBIX BEIICCTBA, B3aMMOICHCTBUIO KOTOPBIX COOTBETCTBYET COKpa-IIEHHOE
MOHHOE YPABHEHUE PEAKLIUH:

Cu?t +20H = Cu(OH)o
1) CuO 4)KOH
2) Cu 5)H,0
3) CuCl, 6) Fe(OH)3

3anuumre HoMepa BbIOPaHHBIX OTBETOB.

OtBeT:

15. YcraHoBuTE COOTBETCTBHE MEKIY CXEMOH IMpoIecca, HPOMCXOASIIEr0 B  OKHCIUTENBHO-
BOCCTAQHOBHTEJIPHOW PEAKIHMH, U HA3BAaHMEM ATOT0 MpOIEecca: K KaXHOW MO3ULMH, 0003HA4YeH- HOW OYKBOWH,
noa0epuTe COOTBETCTBYIOIIYIO TIO3HIHI0, 0003HAYCHHYIO U(POI.

CXEMA IIPOLECCA HA3BAHMUE ITPOLNECCA
A) Fe2t g pedt 1) oxucnenue

BN oN’ 2) BOCCTAHOBJICHHE

By C™ o ct?

3anuumre B TaOMUIly BhIOpaHHbIE LU(PBI 110 COOTBETCTBYIOMMMU OykBaMu.OTBET:

A B

16. 113 nepeuncieHHbIX CYKICHHUI O TIPaBIiIax PabOTHI ¢ BEMIECTBAMHE B TaA00PaTOPUH HOBITY BEIOEPUTE
BepHOE(bI€) CyKICHUE().

1) 3axKEHHYIO CIIUPTOBKY HEJB3s IEPEHOCHTH C OJIHOM TAPTHI Ha JAPYTYIO.

2) Tlpu momaganuy Ha KOXKY Karellb KUCIOThI HYXKHO 3a0MHTOBATh 3TOT YYaCTOK KOXKH.

3) Tlpu HarpeBaHHH PacTBOPa MPOOMPKY C KHUIAKOCTBIO JEPIKAT TOJ YIJIOM B 45° ¥ HalpaB-JIsSiOT
TOPIIBIIIKO B CTOPOHY OT JHOJICH.

4) PaboTy ¢ KOHIEHTPUPOBAHHBKIMU PACTBOPAMH HIEIOUH CIIEAYET POBOIUTH B PE3UHOBBIXIIEPYATKAX.



3amuumre B mojie oTBeTa Homep(a) BepHOro(bix) cyxaenus(if).Oteer:

17. YcraHoBUTE COOTBETCTBHE MEXIY [IBYMs BELICCTBAMH M PEAKTHBOM, C IOMOIIBIO KOTO- POTO MOXKHO
Pa3IMYUTh 3T BELIECTBA: K Ka)KI0H MO3ULMHU, 0003HAUYEHHOH OYKBOM, OAOEPUTE COOTBETCTBYIOLIYIO TIO3ULIUIO,
0003Ha4YEHHYI0 HUPPOH.

BEILIIECTBA PEAKTHB
A) KCl u BaCl; B) 1) Na2SO4
CuSO4u CuCl,B) 2) NaOH
Zn(NOs)2 3) HCI

4) AgNOs3

3amuumre B TaOMUIYy BHIOpaHHBIE UMPBI IO COOTBETCTBYOMMMH OykBamu.OTBET:

A|b|B

Omeemom k 3a0anuam 18, 19 asnsemcs yenoe yucio uiy KOHeuYHas 0ecaAmuiHas opoos.

3adanua 18 u 19 evinoansaomea ¢ ucnoib308anuem ciedyioue2o mexkcma.

18. Borunciure B mporeHTax MaccoByo om0 a3ora B Moueure CO(NH»). 3ammmmure wmc- 0 ¢

TOYHOCTBIO 10 LENBIX.
OtBeT: %.

19. PactBop moueBmHBI ¢ MaccoBoil jomeit 0,1% wucmomp3yercss B KauecTBE BHEKOPHEBOW MOAKOPMKH

2
tomaroB. [Ipu moakopmkax Ha pactenus HaHocuTes 20 r a3ota Ha 100 M™ . CKoJb-KO TpaMMOB MOYEBUHBI HYKHO
3aTPATUTh HA 3€MEJIbHBIM Y4aCTOK TaKO! MIOIAAbI0?
SamuIInTe YUCIO ¢ TOUHOCTBIO 0 LENbIX.OTBET:
I.

Yacmo 2

20. Vicronmb3ys MeTO[ IEKTPOHHOTO Oajamca, paccTaBbTe KOID(GHUIMEHTBI B yPABHEHHH PEAKIHH, CXeMa
KOTOPOM:
SO, + I, + H,O o HI + HSO4
Onpenenute OKMCIUTENb U BOCCTAHOBUTEITb.

21, Jlana cxema MpeBpalicHHA:
{  XoO Ca(OH)
CaClb o CaCO; O
Hanmimnre MoneKy IMpHbIe yPaBHEHHS PEAKIHM, C OMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH YKa3aHHBIE
npeBpaienns. Jliis mepBoro MpeBpaliieHus COCTABbTE COKPAIEHHOE HOHHOE YPaB- HEHHE PEaKIHH.



22. Tlpu n00aBieHAN K PacTBOPY THAPOKCHAA Kamusi ¢ MaccoBoii moneil memoun 10% m30biTka pactBopa
nutpata meau (II) obpazoancs ocasok Maccoii 9,8 r. OnpenenuTe Maccy HCXOJHOTO PACTBOPA LLIETIOYH.

Hpaxmuttecxaﬂ qacmo

Jlan pactBop cynbdara MarHus, a Takxke Habop CIeAYIOMUX PEaKTHBOB: IIMHK; CONSHASKUCIIOTA,;
PacTBOPHI THIPOKCHIA HATPHSA, XJIOpK/Ia Oapus M HUTpaTa KaJus.

23. Vcnonb3ys TOIBKO PEaKTUBBI M3 MPUBEAEHHOTO MEPEUHS, 3aMUIIMTE MOJNCKYJISIPHBIC YpPaBHECHHS
JBYX DEaKIiii, KOTOpbIE XapaKTEPU3YIOT XUMHUECKHE CBOICTBA CYJb(aTa MarHus, W YKaKATE MPHU3HAKH HX
NpOTEKaHus (3amax rasa, iBeT 0Cajika UM pacTBOpa).

24. TlpoeauTe XMMHYCCKHE PEAKIMH MEXKIY CyIb()aTOM MAarHus ¥ BBIODAHHBIMH BEIle- CTBAMH B
COOTBETCTBUM C COCTAaBICHHBIMH YPABHEHUSIMHU PEAKLUH, cOOMI0/as MpaBUIa TEXHH- KU O€30MaCHOCTH,
TNpUBeEHHBIE B UHCTPYKIMH K 3ajaHut0. [IpoBepbTe, paBHIbHO M YKa3a- Hbl B OTBETE HA 3aJaHue 23 NpU3HAKU
npoTekaHus peakuuit. [Ipu HeoOX0XMMOCTH JOMONHUTE OTBET MM CKOPPEKTHPYIITE €ro.

Kpumepuu oyenxu

Cucmema oyerusanus pa60H1bl no xumuulacmo 1

Bepnoe BbimonHenne kaxoro u3 3aganuit 1—3, 5—§, 11, 13—16, 18, 19 ouenusaetcs 1 6ammom.

3a TONHBIHA TIPAaBUJIBHBIA OTBET HA Kaxkaoe U3 3aianuii 4, 9, 10, 12 u 17 ctaButcs 2 Oanna; eciu J0MyIeHa
ojiHa ommbKa, T0 OTBET oneHuBaeTcs B 1 6amn. Ecmu momymieHs! 1Be 1 6ojiee OIMMOKM MK OTBETA HET, TO
BeIcTaBinsgeTca () 0amIoB.

Homep 3ananus IIpaBuibHbIHA 0TBET Homep 3ananus IIpaBuibHBIH 0TBET
1 45% 11 14%*
2 155 12 213
3 132 13 35%
4 314 14 34*
5 14%* 15 112
6 14%* 16 134%*
7 15 17 123
8 24% 18 47
9 134 19 43
10 132

*[Topsiiok creoBaHuS U(P B OTBETE HE NMEET 3HAUCHUS.



Yacmo 2
Kpumepuu oyenusanus 8vinonnenust 3a0anull ¢ pazeeépHymolm 0mMeemom

20. Vcrons3ys METO 3MEKTPOHHOrO OaaHca, paccTaBbTe KO3 UIMECHTHI B yPaBHEHHHPEAKIIIH,
cXeMa KOTOPOM:
SO, + I + H O o HI + HaSO4

OHpCI[CJ'II/ITC OKHUCJIMTCJIb U BOCCTAHOBHUTCIIb.

Couepmaﬂue 0TB€TA U YKa3aHU4A 1O bana
OICHUBAHHUIO bl

DneMEHTHI OTBETA:
1) CocTaBneH 3MeKTPOHHBIN OaaHC:

1 s™ _2eng™®
1194 2¢021
)

2) PaccraBnens! k03(uIMenTs B ypaBHeHHH peakiuu.SO;

+ I, + 2H,0 = 2HI + H,S04

3) Yxazauo, uto SO (wu cepa B CTENEHH OKUCICHHUS +4) SBISETCS BOCCTAHOBUTEIEM,
a 1011 — OKHCIIUTEIIEM.

OtBeT npaBUIIbHBIA U TIOJHBIH, BKIIOYAET BCE HA3BAHHBIE BBIILE HIEMEHTHI 3
[IpaBuiIbHO 3amMCaHbI 1Ba AIEMEHTA OTBETA 2
[IpaBuIIbHO 3aIicaH OJMH IEMEHT OTBETA 1
Bce anmemenTh! 0TBETa 3aMMCaHbl HEBEPHO WM OTCYTCTBYIOT 0

Maxcumanvnoii 6ann 3

21. Jlana cxema npeBpalieHuii:

CaClLoCaCOs b

XoCa(OH):



Hamummre MOJICKYJIAPHBIC YPABHCHUA pCaKHHﬁ, C IIOMOIIBI0 KOTOPBIX MOKHO OCYIICCTBUTD YKA3aHHBIC

npeBpaieHus. [ epBoro NpeBparieHns COCTaBbTe COKPAIIEHHOE HOHHOE YPABHEHNUE PEAKIUH.

Conep:xanue 0TBETa U YKa3aHUS N0 bana
OLICHMBAHUIO bl
DJIeMEHTHI OTBETA:
Hanucanbl ypaBHEHUs peakiuii, COOTBETCTBYIOLIME CXEME
HpeBpalieHUA:
1) CaCl, + Na,CO3 = CaCO;3 + 2NaCl
{
2) CaCO; o CaO+CO»
3) CaO + H,0 = Ca(OH):
CocTaBieHO COKpaIEHHOE HOHHOE YPABHEHUE TIEPBOTO MPEBPALLICHHUSL:
2+ 2-
4) Ca~ +CO~ =CaCO
3 3
OTBeT NpaBUIIbHBIN 1 TOJTHBIM, BKIIOYAET BCE HA3BAHHBIE BBINIE HIIEMEHTHI 4
[IpaBunbHO 3amucanbl TPH YPABHEHHS PEAKIUN 3
[IpaBuibHO 3amKcaHbl Ba YPaBHEHUS PEAKIUN 2
[IpaBuIIbHO 3amMCaHO OIHO YPAaBHEHUE PEAKIIUH 1
Bcee ypaBHeHUA peakUuil 3a1MCaHbl HEBEPHO WM OTCYTCTBYIOT 0
Maxcumanvnouii bann 4

22, Tlpu mobaBieHId K pacTBOPY THAPOKCHIA Kamus ¢ MaccoBoil poseii menoun 10% wu30biTka pacTBopa
nutpata meau (II) obpazoancs ocajok Maccoii 9,8 r. OnpenenuTe Maccy UCXOJHOTO PACTBOPA LLIETIOYH.

Conepmaﬂne 0TB€TA U YKa3aHUA 1O
OICHUBAHHUIO

bann
bl

DJIeMEHTHI OTBETA:

1) CocTaBiieHo ypaBHEHHE PEAKIHH:

2KOH + Cu(NOs)2 = Cu(OH)2 + 2KNO3

2) PaccunTaHo KOIMYECTBO BEMIECTBA THAPOKCH/IA KAJTHsI, 3aTPAYEHHOTO B PE3YIILTATE
peaKIuu:

n(Cu(OH),) = m(Cu(OH),) / M = 9,8 : 98 = 0,1 Mo

1o ypaerenuto peakuu 7(KOH) = n(Cu(OH)) - 2 = 0,2 mMonb

3) Ompezenena Macca pacTBOpPa THAPOKCH/IA KaJTHs:

m(KOH) = n(KOH) - M(KOH)=0,2 - 56=11,2r

mp-pa=m(KOH) /0 -100=11,2:10- 100=112r

OtBer HpaBI/IJH)HHﬁ )4 HOJIHBIfI, BKJIIOYACT BCC Ha3BAHHBIC SJICMCHTEI

HpaBI/IHBHO 3allMCaHbl IBA M3 Ha3BAHHBIX BBILIC 3JICMCHTOB

HpaBI/IJILHO 3alIMCAaHO OJHO M3 HAa3BAHHBIX BBIIIC JJICMCHTOB

Maxcumansruiii 6ann

Hpaxmuttecxaﬂ yacmo

Jau pactBop xnopuza xenesa (1), a Taxxe HaboOp ClHEqyIOIMMX PEAKTHBOB: MEJIb; COMIHASKHUCIIOTA;




PacTBOPBI TMAPOKCH/IA HATPUSL, HUTpaTa cepedpa 1 XJI0pu/a Kaus.

23. Vcmosb3yst TOIBKO PEAKTHBBI M3 MPUBEACHHOTO TEPEUHS, 3AMUIIMTE MOJEKYISPHBIC YPaBHECHHS
JBYX PEaKIuii, KOTOPbIe XapaKTepu3yloT XUMHYeckue cBoiictBa xiopuna xkene-3a (), u ykaxure mpusHaku
X IPOTEKaHus (3amax rasa, BT 0CajlKa UM pacTBOPa).

Conepmaﬂne 0TBETA U YKa3aHUA 110 bana
OICHUBAHHIO bl

DJIEMEHTBI OTBETA:

DJEMEHTBI OTBETA:

CocraBiieHbl ypaBHEHHS JABYX PEAKLM, XapaKTEPU3YIOLINE XUMIIECKUE
cBoiicTBa xnopuza xenesa (I11), u ykasaHsl mpU3HAKK UX TIPOTEKAHHUS:
1) FeCl; + 3AgNO; = Fe(NOs); + 3AgClo

2) BbImajicHue 0€I0ro TBOPOKUCTOTO OCAIKA;

3) FeCl; + 3NaOH = Fe(OH);o0 + 3NaCl

4) BbimazieHue Oyporo ocajxa

OTBeT NpaBUIIBGHBIN ¥ TIONHBIH, BKIIOYACT BCE HA3BAHHBIC AIEMEHTHI 4
[IpaBIIBHO 3aMUCAHBI TPH AIEMEHTA OTBETA 3
[IpaBHJIbHO 3amKCAHBI 1BA EMEHTA OTBETA 2
[IpaBIIBHO 3aIUCAHO OJIWH YJIEMEHT OTBETA l
Bce aneMeHTbI 3ancanbl HEBEPHO HIIM OTCYTCTBYHOT 0

Maxcumanvhuiii 6ann 4

24, TlpoBeaute XMUMUYECKHE peakiuu Mexay pactBopom xiopuaa xenesa (III) u BoiOpaH- HbIMH
BEIIECTBAMU B COOTBETCTBHU C COCTABICHHBIMH YPAaBHCHHSAMH PEaKIud, COOMIONAs Mpa- BHUJIA TEXHUKH
6ezonacHoctu. [IpoBepbTe, MPaBIILHO JIM YKa3aHbI B OTBETE HA 3aaHKe 23NPU3HAKU NPOTEKAHHS PEAKIUH.
[Ipu HEOOXOAUMOCTHU OTIONHUTE OTBET MM CKOPPEKTUPYHTE €T0.

Conep:xanue 0TBeTa M YKa3aHHs 10 Bbaan
OLICHUBAHUIO bl

XUMHYECKHii SKCTIEPUMEHT BBITOJHEH B COOTBETCTBUY C HHCTPYKIHEHK

3aaHuIo 24:

+ 0TOOp BeIECTB MPOBEAEH B COOTBETCTBUM C MyHKTaMu 3.1—3.5 MHCTpyKIWY;

* CMEIIIMBAHKE BEIECTB BHINOTHEHO B COOTBETCTBHY C MyHKTamMu 3.6—3.8 HHCTPyKIHUH

XUMHYECKHi SKCIIEPUMEHT BBIIIONHEH B COOTBETCTBHY C IPABIIAMH TEXHUKU O€30MaCHOCTH 2
[IpaBuna TexHUKH O€30MIACHOCTH HAPYLUEHBI IIPH 0TOOPE WM CMEIIMBAHUK BELECTB 1
[IpaBuia TeXHUKN OE30MACHOCTH HApYIIEHbI KaK MU 0TOOpE, TaK U IPU CMELIMBAHUN 0
BELIECTB

Maxcumanvnoiii 6ann 2

Hpu HapyuwleHuu npaeujl mexmuxKu 66301’[(16‘H00mu, Komopoe moodicem Hanecmu yW€p6
3()0p06bi0 CaAMO20 IK3AMEHYeMOoco uiu ()pyzux YUACMHUKOB IK3AMEHA, dKCnepm 005- 3aH
npekpamumos 6bINOJIHEHUE IKCnepumenma 06yllal0u/;uMC}l

MakcumasibHOe Yucsio 0aJ1710B 32 BbiNoJHeHHe padoThl = 40.



o€

TemaTuyeckoe MmiIaHUpPOBaHHE

TemaTu4deckoe IJIAHUPOBAHUE MaTEpUuaia B 8 kiacce

Ne Koa-Bo Hcnoan3oBanue
Tema Coaepxkanne IlesieBag ycTanoBKa ypoka [lnanupyemble pe3yabTaThl
n/n 4acoB 000py10BaHUS
1 Merozs! mo3sarmst B | 1Ipaktiueckas pabora Ne 1 3HaKOMCTBO C OCHOBHBIMH 1 VMeHue nonb30BaThCs Harpe- Jlatunk Temmnepa-
xumun.  Okcrepu- | «M3yderue cTpocHus mia- METOJIaMU HayKH BaTEJILHBIMH PUOOpaMu TypBl  (TepMmorap-
MCHTAJIbHBIC OCHO- MCHH» HBIiA ), CIUPTOBKA
BBl XUMHH
2 | Meroxp mosnanms B | J1abopatopablit ombit Ne 1 3HAaKOMCTBO C OCHOBHBIMH 1 Onpenensats BO3MOKHOCTD Jlatunk  Temmepa-
xumun.  Jkcnepu- | «o KaKoil TeMIepaTypbl METOZAMH HAyKU TIPOBEICHUS PEAKIIMii 1 Po- Typbl  (Tepmomap-
MEHTAIIBHBIE OCHO- MO3KHO HarpeThb BCILC- 1IECCOB, TPEOYIOIIMX HArpe- HBIif ), CIIMPTOBKA
BB XMMHH CTBO?» BaHUsA
3| Merons! nosuanns B | J1abopatoprbiii ombit Ne 2 Jlath pe/ICTaBICHHE O ! Ymenue BoIOUpaTh pubopsl 115 | atunk Temmepa-
xumun.  Dkcrepu- | «VI3MepeHHe  TeMIepaTypel | tounocTH H3MepeHHit - IPOBE/ICHNS H3MEPEHUH, TYpbI IIATUHO- BBIH,
MEHTalIbHbIe OCHO- | KHUIICHHA BOIBI C IIOMOLIBIO | poBBIX JATUYMKOB U aHAJIO- TpeOYIONIMX TOYHOCTH MOKa- TEPMOMETD,
BBl XUMHHU AaTdnKa TEMIEPaTypbl 1 TOBBIX PHOOPOB 3aHUH. JNEKTPUIECKAS
TEPMOMETPA» IUIATKA
4 | Mertomp! no3nanus B | J1a00patopHsiii orbir Ne 3 CdopmupoBathb npe/cTas- 1 3HaTh NPOILIECCHI, MPOTEKAI0- Jlatank  Temmepa-
xumun.  OJkcriepu- | «ONPE/IETCHAE TEMIEPATY-Pbl | JeHNE O TeMIEpaType 11M€ TIPY IIABJICHAU BELIECTBH | Typbl (TepMomap-
MEHTaJIbHbIE OCHO- | I[UIABJICHUA U KPUCTAII- IUIaBJICHNUS, 00pPaTUMOCTH UX KPUCTAIUIU3ALUK HBIi1)
BEI XUMUH J3aluy MCTajlia» IIaBJICHUS U KPUCTAJIIN3a-
1012051
5 | IepBonauanbHee JlaboparopHbiit ombit Ne 4 OKCIepUMEHTAIbHOE 1 YMeTb 0TIIM4aTh BOJOIpPO- JlaTunk 3nexrpo-
XAMHYECKHE ITOHSA- «Ornpezenenyue BoAOIpo- OIpezieTIeHUe JUCTHIIIN- BOJHYIO BOAY OT JUCTHILIHPO- [IPOBOJHOCTH,
THs. YucThie Bele- BOJHOM 1 MCTHILTHPOBAH-HOM POBAHHOM 1 BOJIOTIPOBO- BAHHOM, 3HATh, TIOYEMY JUIS 1dpOBON MH-
CTBA M CMECH BOIBI» ITHOH BOJBI MIPOBEJECHUS DKCIIEPUMEHTOB KpPOCKOII
HCTIONB3YIOT IUCTHILTMPOBAH-
HYIO BOJY
6 | TlepBonauanbHbIE JleMOHCTpalMOHHBIH SKC- N3yuenne XuMUYECKHX SB- ! YMeTb oTnyath pusnueckue Jlatumk Temnepa-
XMMHUYECKHUE TIOHS- nepuMeHT Ne 1 «Bbizerne- JIEHU TIPOLIECCHI OT XUMUYECKHX Pe- TypBI IULIATHHOBBII

tng. Pusnyeckue u
XUMHYECKUE SBJIE-
HUSA

HHE U TIOTJIOIIEHHE Tel- 1A —
NPU3HAK XUMHUYE-
CKOM pEaKIui»

aAKIAN




TE

Ne Kon-Bo Hcnoan3oBanne
Tema Conepxanue IlesnieBas ycTanoBKa ypoka [lnanupyembie pe3yabTaThl
n/n JacoB 000py10BaHHSA
7 | HepponauansHble JleMOHCTpaIMOHHBIN JKC- N3yuenue sBnenuii mpu 1 3HaTh, YTO TIPH MPOTEKAHUH [Tpubop mns
XUMHYECKHE TTOHS- nepuMeHT Ne 2. «Pasnoxe-Hue | pa3iosKeHUH CII0KHBIX Be- PEaKLUii MOJIEKYJIBI BELIECTB OIIBITOB C JJIEK-
tust. [Ipocteie u BOJIBI HJIEKTPUYECKUM TOKOMY | IIECTB pa3pyLiaTCcs, a aTOMBI CO- TPUUECKIM TOKOM
CII0KHBIC BEIIe- XPaHAIOTCS (I BEIIECTB C
CTBa MOJEKYIISPHBIM CTPOECHHEM)
8 | TleponauanbHeIe JleMOHCTpalMOHHBIH KC- OKCIepUMEHTANbHOE  JI0Ka- 1 3uaTh GopMyIUPOBKY 3aKoHau | Bechl anekTpoH-
XUMHYECKHE IIOHS- nepument Ne 3. «3akoH co- 3aTeIbCTBO ACHCTBUS 3aK0-Ha YMETb IPUMEHSATH €ro Ha HBIC
THS. 3aKOH COXpa- XPaHEHHUsI MacChl Be- IIECTBY TIPAKTHKE, TIPH PELICHAN pac-
HEHUS MaccChl Be- YETHBIX 3324
ILIECTB
9 | Knaccsl Heopranu- JleMOHCTpalMOHHBI ~ 3KC- | DKCNEPUMEHTAIBHO  OIpe- 1 3HaTh 00BEMHYIO JIOIIO CO- [Tpubop mis
YECKUX COCTMHE- nepumeHT Ne 4. «Onpene- | IeIUTh COAEPKAHUE KHUC- CTaBHBIX YaCTel BO3yXa OTPE/IETICHHUS CO-
Huit. CocTaB BO3- JICHHE COCTaBA BO3/yXa» JI0poJia B BO3IyXeE CTaBa BO3/yXa
ayxa
10 | Knaccs neoprann- Ipakrideckas pabora Ne 2 CuHTe3 coMK U3 KUCIIOThI U 1 Ymets npoBoauts npocted- mue | Ludposoit Mu-
YECKUX COCIHHE- «HOJ]leGHI/Ie MCIHOI0 KYy- OKCHJIa MeTaJuIa CHHTE3bI HCOPIraHUYIC- CKHUX KPOCKOII
uuii. CBoicTBa rnopoca» BEIIECTB C UCIO0Ih30Ba-HIEM
KHCJIOT. UHCTPYKIUU
11 | PactBOpsI Jlaboparopubiit ombiT Ne 5 HccmenoBath  3aBHCHMOCTD 1 NmeTh npeicTaBieHue o pas- Jlatumk Temnepa-
«/3y4eHune 3aBUCUMOCTH PacTBOPUMOCTH OT  TeMIIe- HOI 3aBHCUMOCTH PacTBOpPH- Typbl IIATHHOBbIi
PacTBOPUMOCTH BEIIECTBAOT | paTyphl MOCTH BEIIECTB OT TeMIIepa-
TeMIIEPaTypbI» TypHI
12| PacTBOpEI JlaboparopHbtii ombit Ne 6 Iloxasath 3aBUCHMOCTb 1 YMetb ucnonb30Bath HHPpo- Ludposoit Mu-
«Habmronenue 3a poctom PacTBOPUMOCTH OT TEMIIE- BOM MMKPOCKOII JUI M3y4Y€- HUS | KPOCKOI
KPHUCTAILIIOB) partypbl (GOopMBI KPUCTAIIIOB
13 | PacTBOpHI. JlabopatopHsiii ombiT Ne 7 CchopmupoBath MOHATHS 1 VMeTh mpeicTaBienne o pas- | Jlardmk Temmepa-
«IlepechImEHHbIH pac-TBOp» | «PasOABICHHBIA PaCTBOP, JIMYHOH HACHINEHHOCTH PAc- | Typbl [IATHHOBBIH

«HACBILLECHHBIA PACTBODPY,
«TIEPECHILIEHHBIN PACTBOP)

TBOpa pacTBOPACMBIM BCIIC-
CTBOM




lMpodoskeHue

Ne Kou-Bo Hcnoan3oBanue
Tema Coaepxkanne IlesieBag ycTanoBKa ypoka [lnanupyemble pe3yabTaThl
n/n JacoB 000py10BaHHSA
14 | PactBopsr Ipaxrideckas padora Ne 3 CchopmupoBath  mpejcTaB- 1 YMeTh onpeneniTh KOHIEH- JlaTduk onTuye-ckoit
«OnpezieneHHe KOHIICH- JIEHWE O KOHLICHTpALUM Be- TPALMIO PaCTBOPA, HCTIONb3YS IJIOTHOCTH
Tpalny BCIIECTB KOJIOPHU- IIECTBA M KOJMYECCTBEHHOM UHCTPYKIHIO
MCTPUYCCKUM I10 KaJH/I6p0- aHaJIn3e
BOYHOMY TpapuKy»
15 Kpucramnorumpa- Jlaboparoprbrii orerr Ne 8 CdopmupoBaTh MOHATHE 1 3HaTh CIIOCOOHOCTD KpUCTAJI- Jlatuuk Temmepa-
TBI «Onpeienenne Temnepary-psl | «Kpucramioruapar JIOTU]IPATOB Pa3pyIIaThCs TIPU TypbI IIATUHOBBII
Pas3IoXKEHUA KpUCTAJ- HarpeBaHuu
JOTUApaTa
16 | Knacent HEOpraHu- IIpakrideckas pabora Ne 4 CtopmupoBath mpecTaB- ! VYwmetsb onpenensath pH pac- Harunx pH
YECKUX COCJUHE- «Onpenenenne pH pacTBo-poB | nerme o pH cpenpl kak xa- TBOPOB
Huil. OCHOBaHUS KHCJIOT H LIEN0Yei» PAKTEPUCTUKU KUCIOTHO-
CTH pacTBoOpa
17 | Knacest HEOpraHu- Jlaboparopabtii ombir Ne 9 CdopmupoBaTh mpe/cTa- 1 [IpuMmeHATh yMEHMS 1O OIIpe- Harauk pH
YECKUX COEMHE- «Onpezenenne pH pas- JneHue o mkane pH nenenuto pH B npakrtuyeckon
aui. OcHOBaHMSA JIMYHBIX CPEI JOEATECIIPHOCTHU
18 | Kiaccst neopranm- | J1adopatopabrii omsir Ne 10 OKCIEpPUMEHTANBHO JI0Ka- 3aTh 1 [Tonumars cymuocts npouec-ca | Jaruuk pH, noza-
YECKUX COEUHE- «Peaxuys HEUTpaNK3a- MK». | XPEMHUUECKHE CBONCTBA HEUTpan3aiiy 1 IpUMe-HsTh TOp 00BEMA KHJI-
HUI. XUMUYECKHe JleMOHCTpALMOHHBII OCHOBaHMM TIPOLIECC HEMTpAIIN3a- LUK Ha KOCTH, OropeTKa,
CBOMCTBA OCHOBA- skenepumeHt Ne 5 «OcHo- [IPaKTUKE JIATYUK TEMIIEPA-
Hi Banus. TemnoBoit ekt TYPBI ILIATHHO- BB,
pCakuy ruipOKCUIa Ha- TPUA JIATYMK JaB-JICHMUS,
C YTJICKUCIIBIM Ta30M)» MarHuT- Has
MelIanKa
19 | Coitcrsa Heopra- Jlaboparoprsiit omsiT Ne 11 Ucnonbs3oBaTh monyyeH- ! YMeTh onpeenaTh KUCIoT- Harunx pH

HUYECKUX COEIIH-
HEHUH

«OnpeneneHne KUCIOTHO-CTH
IIOYBEI»

HBIE 3HAHUS [UIS1 OTIpejie-
JIeHHS KUCTIOTHOCTH pac-
TBOPOB

HOCTbB II0YB




Ne Koa-Bo Hcnoab3oBanue
Tema Conepxanue IleneBasi ycTaHOBKA ypoKa [lnanupyembie pe3yabTaThl
n/n 4yacoB 000py10BaHHS
20 | Xumneckas cBish | JIeMOHCTPALMOHHBII OMBIT [loxa3aTh 3aBUCUMOCTB ! YMers onpenenars T Kpu- Jlaruuk Temnepa-
Ne 6 «Temnepatypa mas- (u3nyeckux cBOKCTB Be- CTAJUINYECKUX PEIIETOK 110 TYpBI IUTATHHO- BBIH,
JICHHA BEIICCTB C PasHBIMH IL[ECTB OT THIIA XUMUYECKOH TEMIIEPAType IIABIECHHUS JIATUYUK TEM-
THUIaMH KPUCTATUTMYCCKUX CBS3U TIEpaTyphl TEPMO-
PEIIETOK» HapHBI
TemaTnyeckoe miaHupoBanue yyed0HOro Matepuaja B 9 kiacce
Ne Tema Coaepxkanue IleneBasi ycranoBka ypoka | Koa-o | Tlnanupyemsie pesynbtathl | McnosnnzoBanue
n/n JacoB 000py/10BaHHS
I | Teopus anexrpo- JleMOHCTPAIMOHHBIH ONBIT [Toxasatp, 4To pacTBOpe- 1 3HaTB, 4TO PACTBOpE- Jlatuuk Temmepa-
JUTHYECKOU JTUCCO- Ne 1 «Tennosoii spdexr HUE BEIECTB UMEET sl HHE — (U3MKO-XMMUIECKUH TYpBI IVIATUHOBBIA
05 E000705¢ pacTBOpCHUA BCIICCTB B MPU3HAKOB XUMHYECKON nponecce
BOAC» peakuuu
2| Teopus snextpo- IIpakTideckast pabora Ne 1 BBenenue moHATHIA «dJIeK- 1 YMeTh 3KCIIepUMEHTATBHO Jlaruuk 3nextpo-
JIUTHYECKOH JHCCO- «OIEKTPOIHTHI 1 HEIICK- TPOIUT» U «HEDIEKTPO- JIUT» OIPENENATH HIEKTPOIUTEL U IIPOBOJHOCTHU
Ja0sE00070%¢ TPOJIUTBD HEJJIEKTPOJIUTHI
3 Teopus anexrpo- Jlaboparopetii ombit Ne 1 CtopmupoBaTh mpecTap- 1 3HaTh, KaKoe BJIMSIHUE OKa- JlaTuuk sexTpo-
JINTHYECKOH JUCCO- «Brusttue pactBopuTeIsHa JIEHUE O BIUSHUU PACTBO- 3pIBa€T BOJIa Ha JMCCOLMA- MIPOBOIHOCTHU
AU AACCOL AL U0 pUTEIIL HAa TUCCOLUALINIO IO BEIIECCTBA
3IIEKTPOJIUTA
4 Teopus anexrpo- JlaboparopHbtii orerr Ne 2 OKCTIepUMEHTAIILHO BBECTH 1 YMeTb OnpenenaTh CUIbHbIE 1 Jlatuuix smextpo-
JHUTHYECKOH JTUCCO- «CunbHBIE U ClTA0BIE HIIEK- HOHATHE «CIIA0BIH dIIEK- c71a0ble HIEKTPOIUTHI C T0- MPOBOJAHOCTH

uyaru. CubHbIE U
crabble HIEKTPO-
JIUTHI

TPOJIUTHD»

TPOJIUT»

MOUIBIO IATYHKA FNEKTPOIIPO-
BOJHOCTH




[podonxeHue

IIpooonicenue
Ne Tema Coaep:xkanune LleneBasi ycranoBka ypoka | Koa-Bo | Tlnanupyemsie pesynbtathl | McnosabzoBanue
n/n 4acoB 000py10BaHHS
5> | Teopust dneKTpo- Jlaboparopmstii ombit Ne 3 CdopmupoBathb mpezcTa- 1 3HaTh 3aBUCUMOCTb 3NIEKTPO- JlaTunk snextpo-
JUTHYECKOH IHUCCO- «3aBHCHMOCTb HIIEKTPO- JIEHUE O 3aBUCMOCTU TPOBOAHOCTH PACTBOPOB OT MPOBOAHOCTH
105 E: 007044 IIPOBOJHOCTH PacTBOPOB 3MEKTPOIPOBOJHOCTH pac- KOHIICHTPAI[UX HOHOB
CUJIBHBIX 3JICKTPOJIMTOB OT TBOPOB OT KOHIIEHTPALN
KOHLICHTPALUK HOHOBY HOHOB
6 Teopus snexrpo- IIpakTiseckast padora Ne 2 3aKpenuTh NpeCTaBICHUED 1 YMeTb 3KCIIEPUMEHTAILHO Jlatuyik smextpo-
JIUTHYECKOI AHcCo- «Onpejienetuie KOHIEH- 3aBHCUMOCTH DJIEKTPO- ONpEENATH KOHIEHTPALHIO HPOBOJIHOCTH
LUalUH Tpaluu COJH MO JJICKTPO- [POBOJHOCTH PacTBOPOB OT COJIK B pacTBOPE C IIOMOILBIO
IIPOBOJHOCTH pacTBOPa» KOHLIEHTPAIIUA HOHOB JIATYMKA SIEKTPOIPOBOHO- CTH
7| Teopus snextpo- Jlabopatopbiit ombir Ne 4 UccnenoBats  0cobeHHOCTH ! [IpumeHaTs 3HaHMA O peak- | Jlarduk anexTpo-
JUTHYECKOU JTUCCO- «BsaumozielicTBiE  THPOK- NPOTEKAHUA PEAKUMU  HEl- MU HEWTpaJIU3aluKl B UHBIX [IPOBOJIHOCTH,
1077:0007070 cuja Oapust ¢ CepHOH Kuc- Tpanu3alnuu YCIIOBUAX 103aTop 00bEMa
Peaxuuu noHnoro JIOTON» ’KUJIKOCTH, 010-
obMeHa peTka
8 | Teopus anextpo- Jlaboparoprbrii orerr Ne 5 OKCIIEpPUMEHTAIBHO [OKa- 1 3HaTh, 4TO BCE pacTBOpUMbIE B | JlaTumk 3nekrpo-
JIMTHYECKOH JUCCO- «O0pasoBanue coneli am- 3aTh 00pa30BaHUE MOHOB BOJIE CONIM SBISAKOTCS CHIIb- | IIPOBOJHOCTH
HUalHUH MOHUSD [pY peaKuy aMMHUaKa ¢ HBIMH JJIEKTPOJIUTAMU
KUCIIOTaMU
9 | Xumnueckue peak- | J1abopatopHbiii ombit Ne 6 U3yueHne OKuCIUTENbHO- 1 NmeTs ipesicTaBIeHue o Te- Jlatuuk Temnepa-
LH. «/3yqeHne peakuuu B3aH- | BoCCTAHOBHMTEIBHBIX MPO- T10BOM 3 (heKTe OKUCIH- TypBI IUIATHHOBBII
OKHCIIUTENBHO- MOACUCTBUA CYHB(PHTa Ha- | meccoB, MPOTEKAKOIINX C TEJIBHO-BOCCTAHOBUTEIBHBIX
BOCTAHOBUTEIIb- TpuA C HNCPOKCUIOM BOJO- | BpIIETICHUEM SHEPTHUH peaKuui

HBIC pCaKIINU
(OBP)

pona»




S€

Ne Tema Coaep:xkanue LleneBasi ycranoBka ypoka | Koa-Bo | Ilnanupyemsie pesyabtathl | McnosabzoBanue
n/n 4acoB o0opynoBaHus
10 | Xumpaeckue peax- | J1abopaTopbiit ombir Ne 7 Jloka3atb, 4TO B IpoILEcce ! Nwvets npeacrasienus o pas- Harauk pH
nuu. OBP «M3menenne pH B xoze nporexanus OBP Bo3mox- JIMYHBIX [IPOJYKTAX OKUCIIH-
OKHCIIUTCIIbHO-BOCCTAHO- HO 00pa3oBaHUE KHCIOTHI TEJIbHO-BOCCTAHOBUTEIILHBIX
BUTEJIbHBIX PEAKLUI» YTH TEJTOYUH peaxuuit
1T | Xummaeckue peak- JlaboparopHbtii orerr Ne 8 KonuuectBenHo oxapakre- 1 3HaTh, 4TO METAIUIBI SABIAIOT- ¢ | JlaTduk Hampshke-
muu. OBP «CpaBHHTEIIbHAS XapaKTe- PU30BaTh BOCCTAHOBUTEIIb-HYIO BOCCTAaHOBHTEISIME C pa3- HOM | HUA
pUCTHKA BOCCTAHOBUTEIIb- CIOCOOHOCTD METal- JIOB BOCCTaHOBUTEIbHON cIio-
HOH CIIOCOOHOCTH MeTajl- COOHOCTBIO
JIOB»
12| Xumuaeckne peax- | JleMOHCTpALHOHHEIC ONb- Thl | VI3ydWTh 3aBHCHMOCTH CKO- 2 3HaTh 3aBUCUMOCTb CKOPOCTU [pubop ms wi-
. Ckopocth xu- | Ne 2 «/3ydeHue Baus- HUS | POCTH PEAKUMH OT pa3iIny- PEaKyy OT pa3iIHyHbIX (pak- JIOCTPALIMU 3aBU-
MIYECKOU PEaKIMi | Pa3iyHbIX (HaKTOPOB HA | HBIX (AKTOPOB TOPOB — TEMIIEPATYPbl, KOH- CUMOCTH CKOPO- CTH
CKOPOCTb peaKu» LEHTPALKH PEArNPYIOLIKX Be- XUMHYECKON
1IECTB, KaTalIu3aTopa, IIPUPO-Jbl | PEAKI|H OT YCIIO-
BEIECTB, INIOMIA N BHI
COTPHKOCHOBEHHS BEIIECTB
13| Hemerammer Tasto- JleMOHCTPAIMOHHBIH ONbIT DKCTEpUMEHTANbHOE H3Y- ! 3HaTh puU3nUECKHE U XMUMUYE- Arnmapar s
TEHBI Ne 3 «M3yuenne pusude- YeHNE PUBUIECKUX U XH- CKHE CBOMCTBA raJIOreHoB. TIPOBE/ICHUS XU~
CKHX Y XUMUYECKHIX MHYECKUX CBOWCTB XJIOpa YMeTh 3aIUChIBaTh YpaBHE- HAS | MUYECKHX MpO-
CBOHCTB XI10pay PEaKLHii ranoreHoB ¢ Me- neccos (AIIXP)
TaJUIAMH, HEMETAILUIAMH, HX
Pa3IMYHYI0 OKUCIIUTENBHYO
CIIOCOOHOCTD
14 | Tanorens: [Ipaxriyeckas pabora Ne 3 Onpenenuth  copepikaHue 2 YMeTb PUMEHATH HOHOCE- Jlaruux xnopuz-
«OnpezeneHue conepka-Hus XJIOPUI-HOHOB B HCCIEHy- JICKTUBHBIC TaTYNKU HOHOB
XJIOPUJI-UOHOB B TIHTHEBOM eMbIX PaCTBOpAX

BOJIE»




9€

lMpodoskeHue

Ne Tema Conep:xanue LleneBasi yctanoBka ypoka | Koia-Bo | Ilnanupyemsbie pesyabtatbl | Henosnb3oBanue
n/n 4acoB 000py10BaHHSs
15| Ceposonopon, JleMOHCTPALMOHHBIH OIIBIT: W3yunts naboparopHble ! 3Hatb 1a00paTOpHBIE CIIOCO- Obl | Ammapart s
CYJII)(bI/IIlbI «ITomyyenue cepoBoIOPO-1a ¥ | criocoObI MIOJTy4EHHS Cepo- TOJTy4eHHs CepOBOIOPO- Aa, ETO [IPOBE/ICHUS XHU-
M3yYEHHE Er0 CBOMCTBY. BOJIOPOJIA, €r0 CBOKCTBA U (husHyeCKue 1 XUMH- YECKHE MUYECKUX PeakK- [
JlabopaTopHbIii OMBIT: CBOMCTBA CYNb(HI0B CBOWCTBA. YMETh IPO-BOAUTH (AIIXP), mpu-60p
«CuHTe3 cepoBo0opoaa. KAa4EeCTBEHHbIC PEAKLIMY HA UL TIOTyYe- HUst
KauectBeHHbIE peakuyu Ha CEpOBOJIOPOJL U CONIU Tra30B WM anmapar
CEpOBOIOPOJL U CYTIb(QU- b CEpOBOJIOPOIHON KHC- JIOTB, Kunmna
COCTABJIAITh COOTBET- CTBYHOLIHE
YpaBHEHUS XHMH- YECKUX
peakuui
16 | Hemerammer, Okcn- | [ICMOHCTALMOHHBII OTIBIT U3y4uTh CBOHCTBA CEPHU- 1 3HaTh (pM3HYECKIE U XUMIYe- Anmnapat s
bl cepbl. CepHu- Ne 4«A3y4enue cBoiCTB CTOro rasa CKHE CBOMCTBA CEPHUCTOIO ra3a. | IPOBEIECHUS XU-
CcTas KUCIoTa CEPHUCTOTO rasa U CEpHU- YMeTb 3aIUChIBaTh YPaBHEHUS MHUYECKUX PEaK-1uid
CTOM KHCIIOTBD peaxuuii rasa ¢ BOJIOiA, co (ATIXP)
IIeI04aMu
17 | Hemeramer. Au- JlaboparopHstii ombir Ne 9 OKCIIEpPUMEHTANBHO J0Ka- ! 3HaTh, 4TO PACTBOP AMMHAKaB Jlarauk smexrpo-
MHAK «OCHOBHBIC CBOFCTBA aM- 3aTb [IPUHAICKHOCTD pac- BOJIE — CJ1a0BIiA ATIEKTPO-JIHT. [IPOBOIHOCTH
MHaKa» TBOpA AMMHAKa K C1a0bIM YMeTs onpenenits 310
HIEKTPOIUTAM CBOMCTBO C TIOMOLIIBIO IATYH-Ka
JIIEKTPOIIPOBOJHOCTH
18 | Oxcu asora (IV) JleMOHCTpalOHHBIE OIIbI- T | V3y4uTh MPOMBIILIEHHBIE U 1 3HaTh MPOMBILIEHHbIE U JIa- Tepmopesucrop-

«[Tomyuenue oxcuaa a3ora
(IV) u m3y4enue ero CBOUCTBY;
«OKHCreHne OK-Cua a30Ta
(IT) o oxcuma asora (IV)»;
«B3anmopeii- cTBHe oKcuIa
azota (IV) ¢ Bomoii n
KHCIIOPOJIOM, TIO-TTy4eHHE
a30THOM KHMCIIO- ThI»

nabopaTopHbIe Croco0bl
TIONTy4eHHs OKCUIA a30-

ta (IV), ero cBoiictBa, mpu-
MEHEHHUE B TIPOU3BOJICTBE
A30THOM KHCIIOTBI

OopaTopHbIe CIIOCOOBI TIOITY-
yeHus okcuna asora (IV), ero
(rzIUecKre 1 XUMUYECKHE
CBOMCTBA. YMETh COCTABIIATh
COOTBETCTBYIOIUE YPABHEHHS
XUMHYECKUX PEeaKiluil.

YMeTb 00bACHATH IPUMEHE-
Hue okcupa asota (IV) B mpo-
M3BOJICTBE 30THON KUCIIOTHI

HEIU JATYHK TEM-
TepaTypsl, JaTUHK
pH, narunk snex-
TPOIPOBOJHOCTH,
anmapar Juis 1po-
BEJICHUS XHMHUYe-
CKUX peaKiuii
(AITXP), maraur-
Has Melajka




IIpooonicenue

Ne Tema Coaep:xkanue LleneBasi ycranoBka ypoka | Koa-o | Ilnanupyemsie pesyabtatsl | McnosanzoBanue
n/n 4acoB 000py10BaHHS
19 | Asornas xucoran | Ipaktideckas pabora Ne 4 OKCIEpUMEHTAIBHO ONpe- 2 YMeTh UCII0I1630BaTh HOHOCE- Jlar4ux HUTpAT-
e€ conun «Onpeenenye HUTPaT-HOHOB B JIEIUTh COJEPKAHUE HU- TPAT- JIEKTUBHBIE JAaTYUKH JUISA HOHOB
IINTaTCILHOM PacTBOPE» MOHOB B pacTBOpax ONpe/eNICHUS HOHOB
20 | Munepanshsic Jlaboparoprbtii ormerr Ne 10 OKCIIEPUMEHTAILHO Pa3iiy- 1 YMeTh 3KCTIEPUMEHTAIBHO JlaTunk snextpo-
y,[[06peHI/I}I «Omnpezenenye aMMuay- HOM YaTh MOUEBHUHY U MUHE- OIIPEENATE MOYEBUHY IIPOBOJTHOCTH
CCIIATPBI KU MOYCBUHBI paJbHbIC YI[06peHI/I5I
21 | Merammsi. Kan- Jlaboparopriit omsiT Ne 11 DKCIepUMEHTANbHO YCTa- ! 3HaTh CBOICTBA COCIUHEHHIT JlaT4ux snexTpo-
. CoeuHeHNUS «BsaumonencTBue  M3BECT- | HOBHTSH 00pa3oBaHne KaJIbLIUS ¥ €T0 3HAUCHHUE B MIPOBOJHOCTH,
KaJbIus KOBOM BOJIbI C YIVICKUC/IBIM | cpeaHeid U KUCIIOH COMH TPUPOJIE U KU3HH YEJIOBEKA MarHuTHasg Me-
rasom» IIajKa, mpuoop
JUTS IOJTyYEeHHUS
Ta30B WM amma-par
Kunmna
22 | Meramnsl. Kenezo | JlabopartopHblit ombiT Ne 12 1 JlaTuuk aBneHus

«Oxucienue xenesa Bo
BJIQ’KHOM BO3yXE»

Hccnenoats mpomecc
IETPOXUMUIECKOI KOPpPO-
3HH jKelle3a B BO3AyXe

3HaTh, 4TO Mporece KOppo- 3UK
METaUIOB  TPOTEKAaeT B
TIIPUCYTCTBUM BOJbl M KHCIO-
pona. 3HaTh (HaKTOPBI, YCKO-
PAIOLLKE TIPOLIECC KOPPO3HH
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